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In this issue 





@ Comparative medicine, the meeting ground of human and veterinary medicine, 
opens up new perspectives for the study of cardiovascular conditions, cancer, and 
other diseases, and offers new hope of progress in the understanding and treatment 
of conditions whose etiology is singularly difficult to elucidate in man (see 
page 399). 

@ Until recently, to think of disease in Africa was to think of malaria, leprosy, yaws, 
and a host of other diseases, but not usually of tuberculosis. At a recent confer- 
ence in Nairobi it was pointed out that tuberculosis ranks with malaria and mal- 
nutrition as a main cause of illness and death in Africa, and in some African 
countries is even acknowledged to be the chief public health problem (see 
page 406). 

@ In many African countries the total health budget for all purposes does not exceed 
US $1.25 per head per annum. This is a thirtieth of the corresponding figure in 
the United Kingdom, or about a third of what the USA spends on tuberculosis 
alone (see page 407). 


@ Tuberculosis in Africa has characteristics of its own that distinguish it from 
tuberculosis in other parts of the world. One of these is the high rate of infection 
with the bovine bacillus. In Portuguese Guinea, for example, over 3% of 1657 
bovines slaughtered in 1957 were found to have histologically confirmed tuber- 
culous lesions. In the same country and in Ruanda-Urundi sputum specimens 
from a third of all patients indicated that they were suffering from the bovine 
form of the disease (see page 407). 


@ A European Centre for the provision of laboratory animals with spontaneous 
tumours has been set up under WHO auspices in the Netherlands Cancer Institute, 
Amsterdam (see page 427). 


@ The estimated cost per caput of installing a public water supply in Africa is $50. 
To supply water to 133 million people capital expenditure amounting to $6650 mil- 
lion would be needed, and, on the basis of a consumption of 50 gallons per caput 
per day, 6650 million gallons of water would have to be produced (see page 428). 


@ One of the greatest obstacles to the treatment of tuberculosis in Africa generally 
is the shortage of hospital beds. From surveys in the Republic of the Congo 
(Leopoldville) before independence it was estimated that approximately 100 000 
people (out of a population of 13 million) suffered from tuberculosis. Of these 
50% required hospitalization, but there were only about 6000 beds (see page 408 ). 


@ Studies in Madras, India, show that buffalo lymph vaccine, though satisfactory 
for primary smallpox vaccination, is not potent enough for revaccination (see 
page 415). 


@ Preliminary results of studies in the Netherlands suggest that the administration 
of human hyperimmune gamma globulin with smallpox vaccine diminishes the 
risks of postvaccinal encephalitis (see page 416). 


@ The highest mortality rates from multiple sclerosis during the period 1954-1959 
were reported from France and Scotland, and the lowest from Japan, Ceylon 
and Venezuela (see page 421). 
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COMPARATIVE MEDICINE 


“© Man frequently attempts the conquest of problems from the least 
accessible quarter ... Medicine has been graduaily drifting towards 
animal pathology as the chief, if not the sole, means of clearing up 
the doubts which a broader science inevitably brings with it.” 


Essentially, comparative medicine is the 
meeting ground of human and veterinary 
medicine. It deals with the contributions that 
each can make to the other; it provides a 
wider and more fruitful approach than a 
single discipline can offer; and it may suggest 
solutions to problems that would otherwise 
remain obscure. A human disease may be 
seen afresh in the context of a related veteri- 
nary problem, and vice versa; and it is con- 
ceivable that the key to some of the most 
widespread and intractable degenerative pro- 
cesses in man may come from the study of 
allied conditions in animals. Historically, 
medicine owes much to the comparative 
approach. Koch’s discovery of the constant 
association between a particular bacterium 
and the infective disease it causes was made 
with anthrax in cattle. Pasteur’s fundamental 
observations were made in animals, and the 
first successful demonstration of the efficacy 
of a killed vaccine was made in 1886 in 
pigeons, using the bacillus of swine plague. 
“The conclusions to be drawn from this 
experiment,” said its authors 2 “... probably 
apply to all bacterial plagues of men and 
animals in which one attack confers im- 
munity from the effects of that particular 
virus.” Ronald Ross’s proof that the mosquito 
was the intermediate host of the malaria 
parasite stemmed from the discovery of the 
corresponding role of the cattle tick in Texas 
cattle fever, the first demonstration to be 
made that an arthropod could so function. 


1 Quoted in Shope, R. E. (1959) Comparative medicine, 
New York, The Rockefeller Institute Press, p. 3 (Occasional 
Papers by the Faculty and Friends of the Rockefeller Institute, 
No. 7). 

2 Salmon, D. E. & Smith, T. Quoted in Shope, R. E. (1959) 
Comparative medicine, New York, The Rockefeller Institute 
Press, pp. 5-6 (Occasional Papers by the Faculty and Friends of 
the Rockefeller Institute, No. 7). 


THEOBALD SMITH * 


Research in comparative medicine has paid 
other handsome dividends. The eradication 
of bovine tuberculosis in man largely derives 
from veterinary methods; and the egg 
embryo culture of viruses was first used for 
growing the virus of fowl sarcoma—indeed 
the first recognition of virus infections was 
made in foot-and-mouth disease. 


However, despite these now traditional 
instances of the benefits comparative studies 
can confer on medicine, a great part of the 
field remains unexplored. WHO has recently 
taken action to stimulate research at those 
points that seem to have most to offer, and 
where help is most needed. With the sub- 
jugation of acute communicable human 
disease in most parts of the world the most 
pressing human medical problems emerge as 
those of chronic degenerative disease, in 
particular of neoplastic and cardiovascular 
disease. An initial distinction must be made 
between spontaneous and _ experimentally 
induced degenerative disease processes in 
animals. As far as veterinary public health 
can contribute to comparative medicine it is 
through the study, mainly in domestic 
animals, of spontaneous disease processes 
analogous to human conditions. These lend 
themselves well to epidemiological investiga- 
tion. The environmental factors are more 
easily identified and controlled than with 
humans; genetic, nutritional and pathological 
information is available in abundance; and 
the shorter animal life cycle conveniently tele- 
scopes the processes under review. Further, 
the influence of species differences on disease 
manifestations offers clues to the fundamental 
nature of the conditions involved. 

In 1958 an informal meeting of medical 
and veterinary scientists was convened in 


399 





Washington at the Pan American Sanitary 
Bureau, which acts as the WHO Regional 
Office for the Americas, to discuss an intensi- 
fication of research into major human 
disease problems in the light of comparative 
studies.* Cardiovascular disease and cancer 
were the main topics and each of these was 
subsequently discussed by a separate WHO 
research group in Geneva in 1960. These 
groups planned specific research projects and 
advised WHO on their implementation.’ ® 


Cardiovascular disease 


Comparative cardiology embraces the ap- 
propriate aspects of anatomy, physiology and 
biochemistry, and extends to the clinical, 
pathological and epidemiological fields. The 
comparative approach to anatomy and physi- 
ology is already traditional. The newer work 
on biochemistry is established and growing 
and there have been notable contributions in 
pathology. But the clinical aspects have never 
been properly developed, although know- 
ledge of the conduction mechanism of the 
heart was gradually elaborated from studies 
in vertebrates ranging from fish to man and 
although a great deal of comparative observa- 
tion and experimental work went into Sir 
Thomas Lewis’s appreciation of the nature 
of human atrial fibrillation. The information 
on spontaneous animal disease is meagre and 
the epidemiological data are practically non- 
existent. Before epidemiological methods can 
be efficiently applied, the clinical and patho- 
logical diagnosis of animal cardiovascular 
disease needs to be improved. 

The advantages of studying spontaneous 
cardiovascular disease in animals—and this 
applies to cancer also—is that animals can be 
used in ways impossible with man: sacrificed 
at convenient times, the function of particular 
organs modified or suppressed. The com- 
parative method extends the older experi- 
mental approach of the laboratory, and the 
manipulation of animal populations can be 
used to test epidemiological hypotheses. The 
similarities and dissimilarities of diseases in 


* Unpublished WHO document MHO/PA/71.59. 
* Unpublished document WHO/Comp. Med./1. 
5 Unpublished WHO document MHO/PA/28.60. 
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various species can be correlated with their 


metabolic, anatomical and environmental 
peculiarities and with their respective aging 
processes. Detweiler cites the instance of 
arteriosclerosis.* The arteries of mammals 
and birds are similar in structure and can 
react to their environment of blood and tissue 
fluids in only a few ways. Any specific 
differences in arterial disease processes must 
be due to differences in the metabolism of the 
organism or to differences of exciting agents. 
Thus, the serum concentration of -lipo- 
proteins is highest in those animals where 
atherosclerosis is common and lowest in 
those where it is rare; but the applications of 
this finding are limited by our ignorance of 
the other variables concerned. More know- 
ledge of the spontaneous arterial pathology 
in many species would aid our understanding 
of the role of environmental factors. The 
discovery, for instance, of a_ short-lived 
mammal as prone to atherosclerosis as man 
would permit the experimental study of many 
forms of prophylaxis and treatment. 

Despite the paucity of comprehensive 
studies of cardiovascular disease in animals 
other than man, many pathological condi- 
tions are well known to exist in both man 
and animals. They include arteriosclerosis 
and atherosclerosis, hypertension, myocardi- 
tis, cor pulmonale, and congestive heart 
failure. The environmental factors relevant 
to human cardiovascular disease may also 
operate in animals in the same area, and these 
animals might well be included in certain 
epidemiological studies. Certain comparative 
physiological studies might also help the 
understanding of human abnormalities, e.g., 
the mechanism of blood-pressure regulation 
in the giraffe, the action of the heart in 
animals with a deficient ventricular septum, 
the effects of anatomical variations on 
cerebral blood supply. 

In congenital heart disease the main types 
of malformation in mammals are similar to 
those found in man, although their preva- 
lence varies widely, being five times as great, 
for instance, in the general run of human 
patients as in dogs seen at veterinary clinics. 


® Detweiler, D. K. (1960) Comparative cardiology and vascular 
disease (Unpublished document WHO/Comp.Med./1). 
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(The figures for animals would be much 
higher if stillborn subjects and weaklings 
were included, and it is probable that the 
over-all incidence of spontaneous heart 
disease in dogs is of the same order as in man.) 
There is also some difference in the nature of 
the lesions; aortic stenosis, which constitutes 
only 3% of human congenital heart defects, 
makes up 75% of all cases in Danish pigs. 
It is known that nutritional deficiencies can 
produce such defects, particularly avitami- 
nosis-A, and it is known that virus diseases 
such as swine fever during pregnancy may 
play the same part in causing deformity of 
the offspring as does rubella during human 
pregnancy. Genetic and epidemiological 
research in this field is needed in animals. 
The surgical correction of human congenital 
heart lesions is largely based on experi- 
mental work in dogs and would be facilitated 
by the clinical recognition of the more com- 
plex anomalies in veterinary centres. 


Various types of pericarditis occur in dogs 
and poultry, none clearly analogous to 
human pericarditis. Nor is there an exact 
animal counterpart to human rheumatic car- 
ditis, the specific lesion of which—the Aschoff 
nodule—has never been observed. Coronary 
artery disease, associated with thrombosis and 
small myocardial infarcts, is not rare in dogs, 
occurring with increasing age and causing 
recognizable signs of cardiac failure or dys- 
function. Acute myocardial degeneration oc- 
curs in poultry (the hypertrophic “round heart 
disease”) and in pigs (plétzlicher Herztod). 
The latter, which is well known in Europe 
but has not been certainly identified in North 
America, may be due to some noxious, 
possibly allergenic, factor in the diet. Bac- 
terial endocarditis occurs in all domestic 
animals. There is an interesting condition in 
swine, due to infection with Erysipelothrix 
rhusiopathiae, in which cardiac lesions are 
associated with arthritis in a manner remini- 
scent of such human syndromes as poly- 
arteritis nodosa; in both cases the lesions are 
sensitive to steroid therapy, which raises the 
question whether animals are susceptible to 
the “ collagen ” diseases. It might be thought 
that the cardiac lesions of human brucellosis 
would have some counterpart in sheep and 


goats, but data remain scanty pending a 
thorough veterinary inquiry. Chronic val- 
vular disease is common in dogs; but it 
accompanies aging, and differs in this and 
in its histological characteristics from the 
classic rheumatic valvular lesions of the 
young human. Congestive heart failure 
occurs in most domestic mammals, parti- 
cularly in the cocker spaniel variety of dog; 
it is nearly three time as common in males 
as in females and might conceivably lend 
itself to therapeutic assays. 

Certain clinical syndromes of interest may 
be noted. In man the condition of chronic 
cor pulmonale leads to cardiac hypertrophy, 
cardiac failure and premature death often 
enough to make it a serious public health 
risk in industrialized parts of the world.’ 
A similar condition occurs in dogs, secondary 
to heart-worm infestation or to pulmonary 
artery sclerosis; and also as the brisket 
disease of cattle pastured at high altitudes 
and consequent here on the pulmonary 
hypertension resulting from chronic oxygen 
lack. It would be interesting to see if human 
communities at high altitudes share this 
tendency. Cor pulmonale is also found in 
cats suffering from thickening of the pul- 
monary vessels and horses with chronic 
emphysema; both these etiological factors, 
particularly the latter, are familiar causes of 
the disease in man. 

Most of the physiological and pathological 
forms of cardiac arrhythmia and conduction 
disturbance of man also occur spontaneously 
in animals. It is well known that spontaneous 
arterial hypertension occurs in dogs, some- 
times following renal damage or certain 
types of stress; and Soviet workers have 
reported hypertension in monkeys similar to 
human essential hypertension and of parti- 
cular interest because of the apparent etio- 
logical importance of mental stress.* It is 
not known whether hypertension occurs 
spontaneously in any other animals. There 
is a normal physiological hypertension in 
turkeys; and indeed fowls generally exhibit 
considerable natural variations in blood- 
pressure and can be selectively bred for high 





7 Wid Hith Org. techn. Rep. Ser., 1961, 213. 
® See WHO Chronicle, 1961, 15, 366. 
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or low blood-pressure strains. The giraffe 
normally maintains a high pressure to con- 
serve its cerebral blood supply. 

In the past vascular disease, particularly 
arteriosclerosis, was not considered of impor- 
tance in domestic animals, and its actual 
extent is not known, though there is some 
evidence that it is much commoner than 
usually suspected and that certain species of 
birds are even more susceptible than man. 
Even today there is still scepticism as to the 
occurrence in animals of a true counterpart 
to human atherosclerosis, if only because 
there are still no generally accepted criteria 
for defining this condition. Various forms 
of degenerative arterial disease are found in 
dogs, cats, sheep, goats and cattle. Spontane- 
ous arteriosclerosis occurs in poultry and can 
cause fatal aortic aneurism in_ turkeys. 
Horses may acquire an arteritis due to virus 
or parasitic infestation which has no human 
analogue; and swine are commonly subject 
to the vascular lesions already mentioned as 
corresponding to human polyarteritis nodosa. 
Pigs offer a useful experimental approach to 
problems of human atherosclerosis, for their 
cardiovascular system resembles the human, 
they are liable to a type of spontaneous 
atherosclerosis, and they will accept diets 
containing large quantities of the fats at 
present under review as pathogenic or pro- 
tective agents. They are, too, relatively 
easily susceptible to genetic analysis. A 
recent study of wild animals in captivity ° 
has shown that up to 25% are affected by 
aortic lesions resembling human atheroscle- 
rosis in many respects (though unaccompanied 
by any degree of thrombosis and rarely 
affecting the coronary vessels). The incidence 
is higher in birds than in mammals and the 
condition is absent in reptiles. There is also 
evidence that degenerative arterial disease 
increases in zoo animals in proportion to the 
period of captivity, the size of the population, 
the stresses to which they are exposed, and 
the generosity of their diet.!° 

So far there has been little systematic study 
of the comparative pathology of spontaneous 


® Rigg, K. J. et al. (1960) Proc. Zoo. Soc. Lond., 135, 157. 


1° Ratcliffe, H. L., Yerasimides, T. G. & Elliot, G. A. (1960) 
Circulation, 21, 730. 
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arterial disease—partly because it is of little 
economic importance in domestic animals— 
despite the opportunities such a study would 
offer for the testing of etiological hypotheses. 
There has, therefore, been little chance for 
veterinary workers to acquire proficiency in 
the necessary techniques and such informa- 
tion as exists mostly applies to the dog. 
A WHO Study Group that dealt with the 
classification of atherosclerotic lesions 
stressed the need to distinguish between in- 
duced and naturally occurring forms of human 
arterial damage; and it is conceivable that a 
detailed study of spontaneous arterial disease 
in animals would make a valuable contribu- 
tion to our understanding of pathogenesis. 
Such work would need to pay heed to the 
specific characteristics of human §arterio- 
sclerosis: its focal nature, its tendency to 
involve the same points in the same vessels, 
its increase with age and earlier onset in men, 
its association with hypertension and other 
conditions. 


Research 


WHO is in an advantageous position to 
encourage and co-ordinate comparative 
cardiovascular studies in many parts of the 
world, in some cases in collaboration with 
FAO veterinary field staff. But any WHO- 
sponsored activities in this sphere must have 
relevance to important human problems, and 
projects should be assessed on the basis of 
the useful information likely to accrue. To 
recapitulate, animals form useful experimen- 
tal subjects because they house analogues of 
most human syndromes, even though some 
important human diseases cannot be repro- 
duced identically, or indeed at all, in animals. 
Animal diseases can be related to environ- 
mental and genetic factors more readily than 
those of man; with animals these factors can 
be manipulated experimentally to a degree 
impracticable with man; and epidemiological 
aspects of disease in man and animals in the 
same geographical area can be compared. 
Further, there is the opportunity to correlate 
morbid processes in animals with the great 
number of variations of structure and func- 
tion, and with differences of breeds within 


11 Wld Hith Org. techn Rep. Ser., 1957, 117. 
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the same species, thereby increasing under- 
standing of these processes. A major current 
approach to the problems of human coronary 
disease lies in the application of epidemio- 
logical method; comparative animal studies 
would add another dimension to this work 
as well as increasing veterinary knowledge. 
Man also illustrates the remarkable varia- 
tions of expression of a single disease process 
in the one species—for example, it may be 
that the cerebral vessels of the Japanese and 
the coronary arteries of the industrial 
European or North American are different 
and fatal targets of a similar form of vascular 
pathology. In this, and in other fields, 
control and prevention would be possible if 
enough was known of the basic processes 
involved. Epidemiology may, as in the past, 
provide a short cut to control before the 
fundamental causes have been determined, 
and at the same time indicate the areas in 
which these causes may be sought. 


A WHO document lists the current pro- 
jects in comparative cardiovascular research 
in North America.!2, There are nearly 200, 
largely supported by the US Public Health 
Service’s National Heart Institute, and 
carried on mainly in existing medical and 
veterinary schools. One specific department 
—the Comparative Cardiovascular Studies 
Unit—has been created at the University of 
Pennsylvania School of Veterinary Medicine. 
In the USSR the major effort is concentrated 
at the Primate Research Centre at Sukhume 
in the Abkhaz Republic. In western Europe, 
the German and Swiss veterinary pathological 
institutes are carrying out most of this work; 
and the research projects of the United 
Kingdom are largely in the hands of the 
medical schools, save for some collaborative 
research at the Zoological Society of London, 
where the Nuffield Institute of Comparative 
Medicine is under construction, and in the 
veterinary schools at Cambridge, London and 
Glasgow. 

Although the personnel and equipment 
necessary for an expansion of comparative 
research are often deficient,-they could 
rapidly be provided if there were in each 


12 Unpublished document WHO/Res.CVD/13. 


research area a worker whose prime interest 
lay in the study of animal disease. Know- 
ledge of the normal anatomy and physiology 
of the common laboratory animals must be 
increased, the training of pathologists fami- 
liar with both human and animal disease 
promoted, and human methods of clinical 
investigation applied to animals—among 
domestic animals at present a respectable 
clinical cardiology exists only for the dog. 
Without these an epidemiology applicable to 
animal cardiovascular disease cannot develop. 
The WHO research group pointed to specific 
projects that could reasonably be expected 
to aid the understanding of human disease 
within a few years, projects suited for inter- 
national endeavour and not impracticable as 
regards funds and staff. These include pilot 
surveys of naturally occurring atherosclerosis 
in swine, cattle and sheep; and a similar 
study in wild and domestic birds, among 
which atherosclerosis appears to be com- 
moner than in mammals and to which 
experimental and breeding manipulations are 
readily applicable. Also suggested was an 
investigation to determine whether there 
exists in Uganda an animal cardiomyopathy 
comparable with the endomyocardial fibrosis 
prevalent among humans in the area and 
responsible for 15% of the deaths from 
cardiac failure. The study of spontaneous 
cardiovascular disease in beagle colonies— 
which provide large groups of known genetic 
constitution under constant long-term control 
—and studies of wild animals at large and in 
captivity are other possibilities. 

To carry out this and similar work it might 
eventually be desirable for WHO to set up 
specific research centres in both developing 
and advanced countries. At the moment 
investigations should be conducted through 
existing services. WHO could co-ordinate 
national efforts, collate the results, and 
promote communication between research 
workers. It could engage in standardizing 
nomenclature and classification, provide cri- 
tical reviews of the literature, and support 
reference centres. Finally, WHO could also 
help the training of workers in this developing 
field by means of fellowships and other 
grants. 
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Cancer 


Cancer is a biological phenomenon com- 
mon to many species, and most tumours of 
birds and mammals are generally comparable 
to those of man. Study of the spontaneous 
neoplasms of domestic animals, still in its 
infancy, might throw considerable light on 
analogous human conditions. They may be 
considered with respect to etiology, or with 
particular attention to their histology and 
clinical course, or utilized for assays of treat- 
ment. Among the most striking features of 
cancer in domestic animals are the species 
variation in prevalence and site of origin and 
the differences from man. To give a few 
examples, neoplasms of any kind are rare in 
sheep and pigs (partly because these animals 
are largely slaughtered young). The com- 
monest tumours of the dog include cutaneous 
melanomata and malignant mammary lesions, 
but mammary cancer is very rare in the cow. 
The differences extend to breed and sex 
within the same species: bone sarcomata 
occur mainly in the limbs of large breeds of 
dog; upper alimentary tract cancer in cats 
is practically confined to castrated males. 
Lymphatic tumours of one kind or another 
are widespread; a generalized lymphosarcoma 
is the commonest tumour of sheep and pigs 
and is frequent in cattle; varieties of leukae- 
mia and lymphosarcoma are common in dogs, 
and the predominant neoplastic process in 
fowls is leukosis. Thus it can be seen that 
some tumours are important in both man and 
animals, others in only one group. The 
meaning of these differences is still obscure. 


Broad surveys in defined geographical 
areas will probably reveal certain tumours to 
be of particular frequency and importance, 
and this may suggest the form that experi- 
mental investigation could most usefully 
take. Man is as special a case as any domestic 
animal as regards the incidence pattern of his 
common tumours; it would be reasonable to 
investigate the rarity of mammary cancer in 
cattle, of prostatic tumours in dogs, and of 
cancer of the lung and stomach in all animal 
species. Certain animal tumours seem parti- 
cularly worth investigating, e.g., the lympho- 
sarcomas which are so often seen in domestic 
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species. Cattle lymphosarcoma, possibly of 
viral origin, is common in Germany and 
Scandinavia and is apparently on the increase 
in the United Kingdom and North America; 
but its global distribution is unknown. The 
experiments in transmission already begun 
should be extended, and amplified by immu- 
nological studies. Pigs have certain advan- 
tages in this connexion because of the ease 
with which they may be genetically controlled 
and their suitability for tissue culture studies. 
Squamous cell carcinoma of the conjunctiva 
in cattle; skin melanomata of the horse, ox 
and dog; alimentary tumours of dogs and 
cats; the common seminoma of dogs (rare in 
man) and canine bone tumours: all should 
well repay investigation. In poultry, avian 
leukosis is of economic importance so that 
money is not likely to be a limiting factor in 
research. There is an interesting lesion of 
dogs, believed to be neoplastic and transferred 
venereally, which is highly radiosensitive and 
may regress spontaneously—an apparently 
unique instance of a transmissible tumour, 
possibly of viral origin, that arises only from 
contact with another affected animal. The 
mammary tumour of the bitch differs from 
human breast cancer in often containing 
mucoid, chondroid or bony tissue and in not 
being constantly malignant; it has a possible 
relation to estrus disturbances and research 
on some of its aspects might be linked with 
studies of human breast cancer. 

As in the case of cardiovascular and other 
diseases, there is need for some systematiza- 
tion of the information available in this field 
before observed differences can be con- 
fidently attributed to varying modes of life 
or diet. In respect of the facilities available, 
the general programme of research into 
cancer problems would resemble that already 
outlined for cardiovascular diseases. An 
authoritative Atlas of Veterinary Oncology 
could usefully be compiled and registers of 
animal tumours set up. Epidemiological 
studies could be based, in part, on records 
of veterinary practice and also on surveys 
of abattoir material. An intensive study of 
slaughterhouse animals suggests itself in 
connexion with such problems as the associa- 
tion of tumours with parasitic infestation 
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(e.g., bile duct cancer and liver flukes) and 
growths of the urinary bladder in cattle. But 
methods of recording slaughterhouse data 
need improving; and, as reported findings 
are often influenced by the age at slaughter, 
it might be illuminating if older (breeding) 
animals were studied. 

The major limiting factor in veterinary on- 
cology is the small number of workers avail- 
able, since many are busy with diseases of 
greater economic importance. The best way 
to increase comparative work would be to en- 
list the co-operation in designated centres of 
veterinary pathologists interested in specific tu- 
mours of importance in the context of WHO’s 
interests. It is essential to increase collabora- 
tion between cancer research workers in both 
the human and animal fields, and certain joint 
projects—such as the study of bladder cancer 
in man and cattle—would be particularly 
suitable for this purpose. Postgraduate train- 
ing would be necessary, to be assisted by 
WHO; an internationally acceptable nomen- 
clature should be formulated as well as an 
agreed procedure for recording individual 
tumours; and information should be dissemi- 
nated among veterinary workers and medical 
scientists alike. This would be done in close 
collaboration with the reference centres for 
human pathology being established by WHO. 

The tumours selected for study at the 
designated centres should preferably be 


counterparts of important human growths, or 
of economic importance in food-producing 
animals; and they should offer promise of 
discoveries likely to add to our knowledge 
of etiology or therapy. The transmissible or 
transplantable tumours seem to offer valuable 
opportunities for experimental studies. It 
might be useful to carry out a simultaneous 
survey of spontaneous tumours of man and 
animals occurring in areas of high natural 
radioactivity or those where there is a high 
degree of air pollution. The genetic aspects 
of spontaneous tumours should be studied; 
stud and herd books contain much useful 
information and a great deal is already known 
in this respect about populations of labo- 
ratory animals. Finally, the natural tumours 
of wild animals in captivity could be in- 
vestigated. 

The remarks already made about the co- 
ordination of medical and veterinary cancer 
research apply with particular force to the 
organization and management of therapeutic 
trials in laboratory animals, trials which are 
often the sequel to an assessment of suscept- 
ibility to carcinogenic agents. These, like 
every other aspect of animal tumour research 
work, should be carried out in the closest 
collaboration with medical cancer research 
units, for a vast amount of such work has 
already been undertaken by research workers 
with a primarily medical orientation. 





Research scholarship in cardiology 


The Swedish National Association against Heart and Chest Diseases will award a 
research scholarship in 1962 to a non-Swedish cardiologist, and WHO has been asked to 
assist in finding a suitable candidate. The stipend will amount to 25 000 Swedish crowns 
for one year, which should also cover travelling expenses. 

Candidates should have proved ability in research, should be engaged in actual research 
in the field of cardiovascular diseases, and should be interested in studying a particular 
problem in Sweden. They should not be more than 45 years of age. 

Each applicant is expected to present a brief curriculum vitae with emphasis on research 
activities, together with details of proposed studies in Sweden. Reprints of original work 
should be attached. Candidates should also be endorsed by their respective institutes (or 
clinics), which should ensure posts and research facilities for them on their return. 

Applications should be sént to Chief, Cardiovascular Diseases, World Health Organiza- 
tion, Palais des Nations, Geneva, Switzerland, to arrive, at the latest, by the end of January 
1962. It is expected that the scholarship will be awarded in June 1962, and it is hoped that 
the candidate selected will be able to start in September 1962. 
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TUBERCULOSIS IN AFRICA 


To think of disease in Africa is to think 
of malaria, leprosy, yaws, the diarrhoeal 
diseases, hookworm, bilharziasis, filariasis, 
onchocerciasis—of many diseases, but not 
usually of.tuberculosis. In 1960, the WHO 
Epidemiological and Vital Statistics Report + 
printed morbidity statistics for tuberculosis 
in selected countries for the years 1952-1958, 
and listed 25 American countries and terri- 
tories, 8 Asian, 21 European and 4 Oceanian. 
Africa was represented by only two countries, 
the Province of Egypt, United Arab Republic, 
and the Union (now Republic) of South 
Africa, whose joint populations do not form 
anything like so much as 20% of the total 
population of Africa. Some light was shed 
on the rest of Africa by a_ tuberculosis 
seminar held in Nairobi, Kenya. from 16 to 
22 November 1960, under the sponsorship of 
WHO and the Commission for Technical Co- 
operation in Africa South of the Sahara 
(CCTA).? 

In the view of those participating in this 
seminar, the most urgent problem relating to 
tuberculosis in Africa is to determine the 
extent of the disease. In every country, it was 
pointed out, tuberculosis is ranked with 
malaria and malnutrition as a main cause of 
iliness and death, and in some countries it is 
acknowledged to be the chief public health 
problem; but precise figures of its incidence 
and prevalence are lacking. 

WHO is, however, helping to remedy this 
situation. It has conducted a fact-finding 
survey in Nairobi and subsequently estab- 
lished a tuberculosis chemotherapy pilot 
project, in conjunction with UNICEF. The 
Regional Tuberculosis Co-ordination Centre 
started operation in Nairobi shortly after- 
wards. WHO survey teams have carried out 
sample surveys in Kenya and have estimated 
that there are between 30000 and 60000 
active infectious cases of pulmonary tuber- 


1 Epidem. vital Statist. Rep., 1960, 13, 211. 


? The report of the seminar is contained in unpublished WHO 
document AFRO/TB/1. 
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culosis in the population of six million, only 
a proportion of whom are under treatment. 
Other surveys carried out in Somalia, Tanga- 
nyika, Uganda, Swaziland, Basutoland, 
Bechuanaland, Nigeria, Ghana, Gambia, 
Sierra Leone, and Liberia have shown sputum 
positivity rates (by direct microscopy) ranging 
from 0.3% in Nigeria and almost | % in East 
Africa to over 2% in Somalia. In general, too, 
these prevalence surveys have revealed that 
some 90% of the cases discovered are new 
cases, only 10% being already known and 
under treatment. In the continental USA the 
annual new case rate is about 40 per 100 000, 
rather less than in the United Kingdom, 
rather more than in Denmark. According to 
Dr Kent, the Director of the WHO Chemo- 
therapy Pilot Project at Nairobi, the indica- 
tions are that in many parts of Africa the 
corresponding figure is as much as ten times 
as high. 


Special problems 


Tuberculosis has been described as a social 
disease with medical aspects. This descrip- 
tion is particularly apposite to present-day 
Africa. If infection does not already exist in 
the village, it is likely to be brought back 
from the overcrowded shanty town in some 
industrial area or city where the husband or 
father has gone to look for work. At home, 
the family lives in the confined space of a hut 
without ventilation and light, and there is no 
separate room for the sick. Conditions are 
therefore highly suitable for transmission of 
the tubercle bacillus, especially as under- 
nutrition is the rule and ideas of hygiene are 
elementary. When the patient becomes ill 
enough to turn from the witch doctor to the 
modern doctor (as only a small proportion 
do, the rest dying without ever having been 
treated by modern methods), the disease is so 
far advanced that treatment is necessarily 
long drawn out, if indeed it is of any avail. 
The consequences of this are many. If the 
patient is a breadwinner, his absence from 
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home may entail great hardships for his 
dependants; if a wife and mother, there will 
be a constant demand for her return to look 
after the family; if a child, his mother will be 
anxious to have him back. Whatever the 
position, the pressure for the patient’s return 
home will be heavy, and if it becomes 
irresistible the chances of a relapse are great, 
the prognosis is poor—and modern medicine 
is accounted to have failed. 

Modern medicine in Africa is already 
labouring under many handicaps. Most of 
the doctors treating tuberculosis are not 
specialists, and since they have to deal with 
all kinds of disease they are unable to devote 
enough time to tuberculosis to draw up 
reasonably accurate statistics and undertake 
fundamental research work. The reason for 
this is that there are not enough doctors to 
man all the health services, and this in turn 
is due in part to the lack of qualified African 
doctors, in part to the lack of finance. In 
many African countries the total health 
budget does not exceed US $1.25 per head 
per annum. This is a thirtieth of the corre- 
sponding figure in the United Kingdom, or 
about a third of what the USA spends on 
tuberculosis alone. 

The social and economic problems are not 
the only ones. There is also the problem of 
the frequent presence of acid-fast organisms 
other than Mycobacterium tuberculosis. Ano- 
ther problem is the presence, with variable 
frequency, of weak sensitivity to the tuberculin 
test. Yet another is the hitherto undetermined 
role played by the bovine bacillus. Dr Negri, 
of Ruanda-Urundi, said that in his country a 
third of the patients with tuberculosis are 
infected with the bovine form, and Dr da 
Silva, of Portuguese Guinea, stressing the 
importance of bovine tuberculosis, added 
that in his country 3.25% of 1657 bovines 
slaughtered in 1957 were found to have 
histologically confirmed tuberculous lesions, 
while sputum specimens from 34 % of patients 
indicated that they were suffering from the 
bovine form of the disease. Finally, there is 
the problem of resistance to drugs, particu- 
larly to isoniazid. Resistance occurs not only 
in treated cases but also in new cases in 
which the patients deny any previous treat- 


ment; rates as high as 15 % have been reported 
in both East and West Africa and call for the 
devising of rapid and accurate sensitivity 
tests. 


Diagnostic methods 


In Africa, as elsewhere in the world, the 
diagnosis of tuberculosis depends on the 
tuberculin test together with radiological and 
bacteriological examination. The seminar 
considered the tuberculin test to be of para- 
mount importance as a means of differenti- 
ating between infected and non-infected per- 
sons. But two factors tend to lessen its value 
in Africa. One is the occurrence of weak 
sensitivity to tuberculin, relatively very fre- 
quent; this phenomenon is the subject of 
research at present. The other is the variety 
of techniques and of products used in the 
test; techniques differ not only from coun- 
try to country but even within the same 
country, so that valid comparisons cannot be 
made. The seminar felt that the technique 
should be standardized and a fixed dose of a 
standard product used, the reading and re- 
gistration of results also following a uniform 
system. Despite the drawbacks, the tuberculin 
test should certainly never be omitted in the 
examination of any person suspected of suf- 
fering from tuberculosis. 

The value of radiography needs no 
emphasis, although it must be admitted that 
routine dorso-anterior pictures are far from 
being infallible in the diagnosis of pulmonary 
tuberculosis, especially in the early phases of 
the disease. However, the conclusive proof 
of the accuracy of a diagnosis of pulmonary 
tuberculosis is the finding of Myco. tubercu- 
losis in the sputum. WHO surveys in Africa 
have shown that whenever the bacilli are 
scanty (as happens in most cases detected 
for the first time in mass case-finding opera- 
tions), culture greatly increases the number 
of positive microscope findings. Not all 
hospitals and clinics have facilities for radio- 
graphy or bacteriological examination, how- 
ever, and Dr Dormer, of the Union of South 
Africa, produced the following chart for use 
when finances are low and only the tuberculin 
test is available: 
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CONTROL OF TUBERCULOSIS 


Without X-rays 


TUBERCULIN TEST 





| 


Negative 


2 


Vaccinate if 


| 


Positive 





percentage very low. | 
Use as index of 

efficiency of control 

if percentage high. 


TREAT. 


Violent or large reactions: 
active focus of tuberculosis 


Small or moderate 
reaction 





Symptomatic 


| 
| 
No symptoms; 


perhaps vaccinate 
to boost host 





Sputum positive 


TREAT. 


Information from surveys 


The seminar agreed that every control 
programme should be preceded by a statis- 
tical survey. Without one, valuable statistical 
information might be lost, and it is difficult 
to assess the progress of the infection while 
the programme is proceeding and after it is 
over. Opinions differed on whether the 
progress of the infection is best determined 
by comparison of the tuberculin reactions 
of random samples taken from selected age 
groups or on the basis of X-rays of random 
samples taken at different times. 


Some of the participants produced interest- 
ing figures, based on surveys, on the extent 
of the tuberculosis problem in their countries. 
Dr Darras, of the Republic of the Congo 
(Leopoldville), said that surveys before 
independence, covering over half a million 
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| resistance. 


Sputum negative 


| 


Investigate for 


cause of symptoms. 


people in urban and rural areas, had shown 
that approximately 100 000 people (out of a 
population of 13 million) suffered from 
tuberculosis in the territory as a whole. 
Of these 50% required hospitalization, but 
there were only about 6000 beds. Dr Delage, 
of the Republic of the Congo (Brazzaville), 
described the results of tuberculin tests given 
in 1957-1959 to children in the age group 5-12: 
the positivity rates in towns with a population 
of 30 000-50 000 were 23-27 %, in towns with 
a population of 3000-8000 20-30 %, and in the 
rural areas under 5%. Dr Hetreed, of Nigeria, 
estimated the morbidity rate for the whole 
of his country as approximately 2 per 1000 
in rural areas and 6-7 per 1000 in urban 
areas; this would mean some 70 000-100 000 
cases, of whom only 6000 are undergoing 
treatment. These figures are paralleled else- 
where, and although very approximate do 
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at least indicate the need for more urgent 
action to be taken against tuberculosis in 
Africa. 


Methods of treatment 


The problems of treating tuberculosis in 
Africa arise chiefly from the shortage of beds 
and of staff, the fact that populations are 
scattered, uneducated, and often migratory, 
and the development of resistance to the 
drugs used. Dr Bell, of the West African 
Council for Medical Research, said that in 
Ashanti about 80% of patients under treat- 
ment become resistant to isoniazid or para- 
aminosalicylic acid (PAS), and even in the 
urban centre of Accra, where control is more 
strict, the rate exceeds 50%. A recent survey 
of resistance in all regions of Ghana showed 
that it is high everywhere. Among new cases 
denying that they had ever been treated 
previously, 16% were resistant to one drug, 
6% to two, and 2% to three. Dr Hutton, 
of Uganda, described trials with various 
combinations of drugs carried out in East 
Africa in conjunction with the Tuberculosis 
Unit of the Medical Research Council of 
Great Britain. The administration of 5 mg 
per kg of body-weight of isoniazid per day 
had given very poor results, whereas the 
combination of 200 mg of isoniazid and 10 g 
of PAS gave the best results. The conclusion 
reached was that isoniazid alone was contra- 
indicated in cases with cavitation. 

Defaulters are a great problem. Dr Hassan, 
of Zanzibar, said that the rate in Zanzibar is 
35%. According to Dr Reynaud, only 35% 
of patients in Niger were still continuing 
treatment after 8 months, only 15% after 14. 
Dr Oliver, of Bechuanaland, said that with 
monthly distribution of drugs the defaulting 
rate was almost 100%. Weekly distribution 
led to less defaulting but more work for the 
limited staff, and the defaulting rate was still 
about 25%. Attendance is better with the 
more advanced tribes, such as the Kikuyu 
of Kenya. 

Because beds are in short supply, home and 
out-patient treatment is necessary, but most 
of the participants in the seminar thought 
that paticuts should be kept in hospital, even 
if only for a short period, before being 


treated as out-patients or at home. This 
period in hospital helps accustom patients 
to taking drugs regularly, and serves as well 
to give the staff an opportunity to deal with 
the toxic conditions, anaemia, parasitic 
diseases and nutritional disorders from which 
the patients so often suffer. It was felt that 
inexpensive supplementary beds could be 
installed near existing hospitals and provide 
the patients with conditions not too much 
unlike those to which they are accustomed. 

Dr Gordon, of Tanganyika, described ex- 
periments in home treatment of tuberculosis 
carried out in his country, the Government 
holding the view that, as long-term hospital 
treatment is too expensive, a system of home 
treatment should be developed. The region 
in which the experiment was carried out is 
roughly 300 miles by 50 miles and contains 
750 000 inhabitants (of whom 50000 were 
excluded, as they belong to a semi-nomad 
and backward tribe, the Masai, for whom 
long-term hospital treatment followed by 
uncontrolled home treatment is the only 
feasible method). Each patient is kept in 
hospital for 2-12 weeks according to his con- 
dition, and treated with 1 g of streptomycin 
and 150 mg of oral isoniazid daily. During 
this period he is given talks on tuberculosis 
three times a week by loudspeaker. On leaving 
hospital, he is given a treatment card and 
treated at home with 150 mg of isoniazid and 
6 g of PAS, provided free. Home visitors, with 
the aid of the local chiefs, follow the patients 
up. Under this method, only 1% of patients 
out of a total of 2800 in the experiment 
defaulted. 


Methods of prevention 


The seminar was of the view that primary 
and secondary chemoprophylaxis are both 
effective, but in African conditions are faced 
with what are at present regarded as practi- 
cally insurmountable difficulties. Primary 
chemoprophylaxis is, however, useful in 
specific individuals and groups—for a healthy 
baby, for example, who cannot be separated 
from.a tuberculous mother. 

It is estimated that not more than two 
million people have so far been vaccinated 
with BCG in Africa south of the Sahara. The 
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participants agreed that this is the best 
method of prevention in Africa, since, 
although it has not yet been possible in Afri- 
can conditions to interpret the results with 
any accuracy, everything appears to show that 
BCG confers a considerable degree of protec- 
tion. They recommended use of a strongly 
immunizing vaccine and investigations to 
establish a standard freeze-dried vaccine that 
can be administered intradermally. When this 
vaccine is available, a five-year programme 
should be undertaken to vaccinate all 
children up to the age of 15 years (approxi- 
mately 80-100 million). Many of the partici- 
pants thought that, with conditions in Africa 
as they are, intradermal vaccination should 
be carried out without a preliminary tuber- 
culin test. 


Control measures 


The consensus in the seminar was that 
there could be no question of abandoning 
specific antituberculosis measures in Africa. 
Control should on the contrary be con- 
tinued and developed on as wide a front as 
possible, through BCG vaccination, treatment 
to reduce sources of infection, and, as 
facilities for treatment improve, intensive 
case-finding operations to detect the disease 
in the early stages when cure is easy. It would 
be desirable for each country to have at least 
one modern tuberculosis control service, 
adequately staffed and equipped, and able to 
co-ordinate the work and organize and super- 
vise professional training programmes, which 
are so obviously necessary. 


TESTING AND EVALUATION OF INSECTICIDES 


Discussing the resistance of anopheline 
mosquitos to insecticides, Pampana & Russell 
wrote in 1955: 


“ _.. it is likely that once resistance to one of the 
members of the group [of chlorinated hydrocarbons] 
has developed, resistance to the others is acquired 
more quickly, so that after a few years one may 
envisage the possibility that the local anopheline 
population might become resistant to all the chlorin- 
ated hydrocarbon insecticides. If at that time malaria 
has not been eliminated from the country and control 
must be continued, will it be practicabie to employ 
organic phosphorus insecticides, against which, in 
nature, the development of resistance in insects does 
not seem to occur so easily ? If not, will it be 
necessary to go back to the pre-DDT era, with space- 
spraying, or antilarval measures, or to adopt once 
again that eclectic system which, before the Second 
World War, was applied in the Pontine Marshes ? 
If so, not much hope would be left of eradicating 
malaria from many countries in the near future.” + 


By April 1960, 31 anopheline species had 
been found to be resistant to one or other of 
the two groups of chlorinated hydrocarbons, 
a few being resistant to both groups. A 
WHO Expert Committee on Malaria that met 


1 WHO Chronicle, 1955, 9, 92. 
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in 1960 felt, however, that the prospects for 
the future could be viewed with a reasonable 
degree of optimism, given the relative rates 
at which eradication schemes are being 
initiated and foci of resistance are occurring, 
and the scale and results of research.? 
Malaria, of course, is by no means the only 
disease in which insecticides play a major 
part in control, but resistance is a common 
problem with all insecticides and research 
into resistance among the anophelines will 
influence research into resistance among 
houseflies, fleas, lice, bugs, or cockroaches, 
and vice versa. A major part of research is 
concerned with attempts to produce new 
insecticides, the demand for which goes on 
increasing as the problem of resistance grows 
and the number of projects for the elimina- 
tion of insect-borne diseases multiplies. 
WHO has now embarked upon an inter- 
national research programme into insecti- 
cides, which aims at taking advantage to the 
greatest possible extent of the resources and 
research potentialities of the chemical in- 
dustry. New insecticides are evaluated in five 
stages, and any manufacturer may submit 


2? Wid Hith Org. techn. Rep. Ser., 1961, 205, 5. 
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one or more, provided he completes as far as 
possible a data sheet giving a brief description 
of the chemical, physical, and biological 
properties of the compound; this description 
will be used to assist the testing laboratories. 
What inducement has the manufacturer to 
supply these data and samples of the com- 
pound ? On the one hand, he is assured of 
an extensive and impartial international 
evaluation; on the other, his product, if it 
passes the tests with success, may be recom- 
mended for use in large-scale vector control 
programmes. 


The stages of evaluation 


The initial evaluation of the insecticide 
submitted for test is carried out at the Depart- 
ment of Entomology, University of California, 
Riverside, USA. The insecticidal properties 
of the compound are determined by the 
establishment of dosage-mortality curves 
against resistant houseflies and mosquitos 
(adult and larval anophelines and culicines). 
If the compound satisfies the criteria laid 
down for this first stage, it is subjected to 
further tests at Riverside and also sent to 
other laboratories for examination. 

At Riverside, cross-tolerances between the 
compound and insecticides already in field 
use are investigated. At the Toxicology Re- 
search Unit, Medical Research Council Labo- 
ratories, Carshalton, United Kingdom, the 
information provided about the compound’s 
toxicity to mammals is scrutinized and any 
other tests thought necessary are carried out. 
The other co-operating laboratories are 
advised by Carshalton of any unusual pre- 
cautions that have to be taken or of unusual 
hazards in laboratory evaluations. The 
Colonial Pesticides Research Unit, Porton, 
United Kingdom, assesses the insecticide for 
its residual effectiveness on representative 
types of building material, using susceptible 
strains but also, with promising compounds, 
resistant strains of anopheline and culicine 
mosquitos. The US Department of Agri- 
culture, Agricultural Research Service, Ento- 
mological Research Division, Orlando, Fla., 
USA, makes preliminary laboratory evalua- 
tions against resistant and susceptible mos- 


quitos, houseflies, lice, fleas, and bed-bugs. 
Laboratory studies with susceptible and 
resistant Anopheles quadrimaculatus, Aédes 
aegypti and Culex fatigans, and several strains 
of housefly resistant to the chlorinated hydro- 
carbons and organo-phosphorus are carried 
out by the Technical Development Labora- 
tories, Technology Branch, Communicable 
Disease Center, Public Health Service, US 
Department of Health, Education and Wel- 
fare, Savannah, Ga., USA. Criteria have 
been established for all these tests, and if the 
compound submitted by a manufacturer 
meets the standards prescribed it enters the 
third stage. 

In the third stage the Carshalton laboratory 
carries out tests that will enable it to advise 
the other collaborating laboratories on how 
to protect operators mixing and applying the 
insecticide in small-scale field trials, as well 
as on the precautions to be taken to prevent 
accidental injury to third parties and the 
measures needed to ensure the safety of 
occupants of treated premises and animals in 
and around them. The Porton laboratory 
and the Tropical Products Institute, London, 
United Kingdom, study the properties of 
formulations and develop analytical methods 
for laboratory and field use, including the 
estimation of residues. Small-scale field tests 
against mosquito adults and larvae, house- 
flies, fleas, and bed-bugs are conducted by the 
Orlando and Savannah laboratories, and hut 
tests against anopheline mosquitos are carried 
out by the Tropical Pesticides Research Insti- 
tute, Arusha, Tanganyika, at experimental 
huts at a low-level field station under condi- 
tions typical of tropical Africa (this unit also 
carries out bio-assays in the second stage on 
panels of the kind of mud mixtures used on 
the walls of local African houses). If the 
standards laid down for this stage are met, the 
insecticide is recommended for advanced field 
trials, which form the fourth stage. 

In the fourth stage, as in the others, each 
of the collaborating laboratories takes a 
share in the tests. Before trials are performed 
in villages, the Carshalton laboratory advises 
about the toxicity of compounds that appear 
to show promise for application to the human 
body (in, for example, louse control). The 
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laboratories at Porton and London study 
specifications of formulations and develop 
further analytical techniques that may be 
required for field use. The Orlando and 
Savannah laboratories conduct advanced 
field tests, the latter on mosquito adults and 
larvae and houseflies, the former on fleas and 
bed-bugs as well. The Savannah laboratory 
may also, as part of its co-operative research 
programme with other international health 
agencies, evaluate the insecticide in villages 
against anopheline mosquitos. The storage 
qualities of the compound in tropical climates 
are investigated by the London and Arusha 
laboratories. The Riverside, Orlando and 
Savannah laboratories study the compound, 
if it has been found suitable for operational 
use, to determine its ability to select resistant 
strains from the populations of the test 
species of insects available at these labora- 
tories. 

This fourth stage is the stage in which 
WHO, through its Insecticide Testing Unit, 
carries out advanced field evaluations of the 
compound against anopheline mosquitos in 
Nigeria. If the compound is found sufficiently 
effective to warrant operational use, WHO 
also embarks upon the development of 
standardized methods for testing the resist- 
ance or susceptibility of mosquitos to it. 

At the end of the fourth stage the insecticide 
will have been tried against such important 
insect vectors as anopheline and culicine 
mosquitos, black flies, tsetse flies, lice, fleas, 
bed-bugs, and cone-nosed bugs, and if it has 
successfully passed the tests it will now be 
ready for operational use. These operational 
trials, the final field evaluations, are sponsored 
by WHO, which may assist member govern- 
ments in carrying them out. Before they are 
begun, the Carshalton laboratory gives advice 
on safe methods of applying the insecticide 
under trial. 


Evaluation criteria 


A promising new insecticide is only 
advanced through the different stages of 
evaluation provided it meets the minimum 
performance and safety criteria. These cri- 
teria or minimum standards were drawn up 
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by the directors of the collaborating labora- 
tories on the basis of their collective opinions 
and experience. At a recent meeting between 
the directors of the collaborating laboratories, 
WHO staff and consultants * the need for 
elasticity of the scheme was recognized, so 
as to provide for the adjustment of the evalua- 
tion criteria in the light of expanding know- 
ledge of the biology, behaviour and levels 
of resistance of the insect vectors themselves. 
Similarly, if the number of new insecticides 
meeting the required criteria exceeds the 
capacity of the scheme in toto, development 
of the compounds in collaboration with the 
chemical industry will be restricted to the 
most effective compounds, the order of 
effectiveness and safety being determined 
solely on the basis of the scientific data. 
This will not only simplify the problem facing 
those concerned directly with field application 
but will protect the manufacturer from 
requests which might lead to economic 
disappointments. 


Role of WHO 


The role of WHO is not confined to spon- 
soring the operational trials of an insecticide 
that has passed the tests in the previous stages. 
It also co-ordinates the work of the labora- 
tories, assigning an “OMS” number to each 
of the compounds submitted, receiving the 
results of the screening in the first stage and 
communicating them to the manufacturer 
and the other laboratories, issuing notes on 
the progress of compounds through the 
various stages and reporting the position to 
the manufacturers (though the individual 
laboratories may also maintain direct rela- 
tionships with the manufacturers regarding 
their own investigations). The chemical iden- 
tity of each compound is held by WHO ona 
strictly confidential basis and disclosed to one 
representative of each collaborating laboratory 
only, on the same confidential basis and 
according to the needs of the evaluation. 

This evaluation scheme has been in pro- 
gress for a year, during which 270 compounds 
have been submitted. Evaluation of 74 com- 
pounds in the first stage has been completed 


3 Unpublished/restricted WHO document MHO/PA/73.61. 
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and 36 have been proposed for further 
screening at the second stage. Ten are at 
present in the second and third stages, and 
two have been evaluated in the fourth, the 
evaluation including village trials in Nigeria. 
One of these has shown outstanding promise, 
but special laboratory study of its toxicity 
has become necessary. As a result of the 
evaluations made during 1960-1961, the group 
of directors of collaborating laboratories 
recommends the operational use of malathion 
and Baytex in certain circumstances. 

This evaluation scheme will enable WHO 
eventually to amass a considerable body of 


information on many pesticides. With such 
information at its disposal, it will be in a 
position to give advice on how needs should 
be met in vector control programmes of 
international importance. 

In addition the scheme has provided a 
unique system of impartial communication 
with the chemical industry. WHO can thus 
not only keep abreast of the latest develop- 
ments of the chemical industry but also 
exploit these developments with the minimum 
of delay and with the least danger of intro- 
ducing possibly dangerous chemicals into 
public health programmes. 


PROBLEMS IN THE ERADICATION OF SMALLPOX 


In 1950 the number of cases of smallpox 
reported in the world was 335208. It 
dropped to 84 740 in 1953, but rose again in 
1958 to 234 160, to fall in 1959 to 77 969 and 
in 1960 to 59 478 (see figure). Quite certainly 
there were more cases of smallpox than were 
reported; some countries did not report 
figures to WHO, and in other countries 
people failed to notify cases to the local 
health authorities. But even if the number of 
cases in the world was twice or three times as 
many as reported, it would appear to be of 
such manageable proportions as to make 
eradication a relatively simple affair. That 
eradication of smallpox is not so easy, how- 
ever, is well known to public health workers 
throughout the world, particularly in areas 
where it is an endemic disease. International 
co-operation has nevertheless succeeded in 
overcoming some of the obstacles to effec- 
tive eradication campaigns in the remaining 
centres of the disease, and the outlook for 
eradication is now brighter than it ever has 
been. 


The vaccine 


For eradication to be achieved, it is 
essential that a potent vaccine be used, that 
every person running the risk of smallpox be 
vaccinated at suitable intervals, and that the 


procedure of vaccination be carried out 
properly. A major difficulty in vaccination 
campaigns, especially those in tropical coun- 
tries—and most of the large endemic areas 
are in tropical countries—, is that the glyce- 
rinated lymph vaccines most commonly used 
lose their effectiveness in the climatic con- 
ditions encountered there. If communications 
are good and refrigeration is _ possible, 
glycerinated vaccine is perfectly adequate and 
has its advantages, particularly that of low 
cost. But this vaccine must be kept cold 
practically up to the moment of use, and a 
few days—or even hours—in high tempera- 
tures reduce its effectiveness to almost nil. 
In the tropical and subtropical countries 
where smallpox is endemic, communications 
are on the whole bad, refrigeration facilities 
are few or none, and the transport of large 
quantities of glycerinated vaccine under re- 
frigeration is therefore at best inconvenient, 
at worst impossible. 

As early as 1952, WHO embarked upon 
studies of methods of producing a stable, 
heat-resistant dried vaccine that would 
withstand the conditions it would be likely 
to meet in areas of endemic smallpox. 
Laboratory tests of four dried vaccines pro- 
duced by different methods were undertaken 
by three laboratories under WHO auspices, 
and two of these vaccines were found to show 
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greater stability in heat than the others. 
Further tests were carried out on these two 
vaccines, and it was found by Cockburn et al.? 
that one of them gave 100% successful 
vaccination rates after storage for 64 weeks 
at 37°C and 45°C. 

During these tests an attempt was made to 
correlate the titre of the vaccine, as measured 
in the chorio-allantoic membrane of the chick 
embryo and in the skin of a rabbit, with the 
percentage of successful vaccinations in man. 
Volunteers were vaccinated with the fully 
potent vaccine, and also with two dried 
vaccines and a glycerinated vaccine whose 
potency had been deliberately reduced by 


* Cockburn, W. C. et al. (1957) Bull. Wid Hith Org., 16, 63. 
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South-East Asia 


(Ml] Eastern Mediterranean 
Western Pacific 


exposure to heat. It was found that vaccine 
with a titre of 10® per ml in the chorio- 
allantoic membrane produced 100° success- 
ful vaccination, whereas with a titre reduced 
to 10° per ml the percentage of “ takes ” fell 
to about 50%. It is thus possible to lay down 
requirements for a vaccine that will be 100% 
successful—provided, that is, that the tech- 
nique of the vaccination is not faulty—and 
this was in fact done by a WHO Study Group 
on Requirements for Smallpox Vaccine in 
November 1958.7 

Vaccination with vaccine degraded by 
exposure to heat was successful in 50% of 
cases, but this raised the question of what 


2? Wid Hith Org. techn. Rep. Ser., 1959, 180. 
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kind of protection it conferred. All those in 
whom it was successful as well as those 
vaccinated with a fully potent vaccine were 
challenged a year later with potent vaccine, 
and it was found that there was no difference 
in the response between the two groups. 
Thus, if the take is successful with a vaccine 
of reduced potency, satisfactory protection is 
ensured, at least for a year. This finding has 
been confirmed in other laboratories.* 

Another problem related to the degraded 
vaccines was that the vesicles produced by 
successful takes were sometimes very small. 
Did this mean that the protection conferred 
was correspondingly diminished? Cross, who 
had been associated with Cockburn in the 
tests of the dried vaccines, carried out 
investigations into this problem and found 
that with small vesicles there was a certain 
delay in the production of immunity, but a 
satisfactory level of protection was reached 
after three weeks irrespective of the size of 
the vesicle on the eighth day.* 

The dried vaccine has been tried out in 
comparison with fresh buffalo calf lymph, in 
an investigation carried out by Hobday et al. 
in Madras.> The glycerinated buffalo-calf 
lymph routinely used for smallpox vaccina- 
tion in India gives a high take rate in primary 
vaccination, but not in revaccination. The 
take rate of the dried vaccine was found in 
this investigation to be 63% as against 27% 
for the buffalo lymph in 66 patients admitted 
for ailments other than smallpox and revac- 
cinated. Clearly the buffalo lymph vaccine, 
though satisfactory for primary vaccination, 
is not potent enough for revaccination. This 
finding has obvious implications for eradica- 
tion campaigns. 

Dried vaccines are more expensive than 
glycerinated vaccines. The search for other, 
cheaper and equally (or more) effective 
vaccines is therefore going on, stimulated by 
the advances in tissue culture techniques of 
recent years. Vaccines have also been pro- 
duced by cultivating vaccinia virus in deve- 
loping chick embryos. 


* Unpublished document WHO/Smallpox/8. 
* Cross, R. M. (1959) Lancet, 1, 1092. 
5 Hobday, T. L. et al. (1961) Bull. Wid Hlth Org., 25, 69. 


The technique of vaccination 


For years a vaccination was recorded as 
“successful” or “not successful”, or as 
“take” or “no take”. This was not satis- 
factory and Leake & Force ® laid the founda- 
tions of a modern classification by grading 
the results of vaccination as primary vaccinia 
(a papule within 1-6 days becoming vesicu- 
lated 1-3 days later, with the surrounding 
erythema reaching its maximum about the 
ninth day), accelerated reaction (papule 
appearing earlier, vesicle smaller, maximum 
erythema in 4-7 days), and reaction of 
immunity or immediate reaction (papule and 
areola only, erythema maximum 8-72 hours 
after vaccination). Only primary vaccinia and 
the accelerated reaction can be regarded as 
successful, vesiculation being the only reliable 
criterion; the reaction of immunity may be 
regarded as a sensitivity reaction to proteins 
in the virus, indicating previous contact with 
it but not necessarily immunity. No reaction 
at all should be interpreted as a failure of 
technique. 

Among methods of vaccination, the scratch 
and multiple pressure techniques are those in 
most common use. The multiple pressure 
technique has, according to Leake,’ the 
advantage of being painless, causing little 
trauma, and producing few local reactions or 
septic complications; but Cross ® holds that 
there is no evidence for these claims and 
argues that the vital essential is to insert the 
needle deeply enough to deposit the virus in 
the deeper layers of the epidermis. By so 
doing, the most inexperienced vaccinator will 
have results as good as those of the most 
experienced. A needle with a sharp point 
makes a good vaccination instrument, and 
there is much to be said for using a fresh, 
sterilized needle that after use can be given 
to the person vaccinated.® Then the need for 
re-sterilization does not arise, and the number 
of needles used by the vaccinator shows how 
many vaccinations he has performed. 


® Leake, J.P. & Force, J. N. (1921) Publ. a to (Wash.), 
36, 1957; C1930) Publ. Hith Rep. (Wash.), 45, 2 


7 Leake, J. P. (1927) Publ. Hlth Rep. (W a 2 42, 227. 
® Cross, R. M. (1961) Bull. Wid Hith Org., 25, 7. 
®* See WHO Chronicle, 1960, 14, 315. 
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Yet another problem in relation to the 
technique of vaccination has come to the 
fore, though not for the first time. In 1928, 
the Committee on Vaccination, Ministry of 
Health, London,?!® discussed Cameron’s con- 
clusion from the evidence that there is a direct 
relationship between protection against death 
from smallpox and the area and number of 
vaccination scars. In 1959, Pandit came to 
the same Conclusion after analysing smallpox 
figures in Madras, India, and advocated four 
insertions of the needle during vaccination." 
If this proposal were adopted, more time 
would be spent by vaccinators on vaccination, 
more vaccine would be used, and the cost 
of a campaign would be increased; as well 
—a point to be borne in mind in any cam- 
paign—the discomfort of the person vaccin- 
ated would be much more acute. Moreover, 
the evidence in favour of multiple insertions 
is based on retrospective studies; no properly 
controlled trial has ever been carried out. 
Even if the immunity conferred by one inser- 
tion is shorter than that conferred by several, 
eradication campaigns are based on the 
principle that revaccinations should be 
carried out until eradication is achieved and 
therefore individuals are likely to be vacci- 
nated several times before they grow up. On 
these grounds, and also because of the 
unsolved problem of postvaccinal encephali- 
tis, the Committee on Vaccination recom- 
mended in 1928 that only one insertion 
should be made rather than multiple inser- 
tions or cross-hatching. It cannot be said 
that so far these arguments against multiple 
insertions have been effectively countered. 


Complications of vaccination 


The most dreaded complication of vaccina- 
tion against smallpox is postvaccinal ence- 
phalitis, which occurs principally after pri- 
mary vaccination in children more than five 
years old and in young adults. There are 
curious and unexplained differences in the 
reported incidence of this complication; thus, 
while the Netherlands have reported an 


1° England and Wales, Ministry of Health, Committee on 
Vaccination (1928) Report ..., London, HMSO. 


1 Pandit, C. G. (1959) Indian J. publ. Hlth, 3, 245. 
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incidence of 1 : 3100 in certain age groups, 
and in Edinburgh, Scotland, it was 1 : 2100 
in 1942, in New York in 1947 there were only 
44 cases after vaccination of more than 
5 million people (with 4 deaths), and in 
Moscow in 1960 there were only 18 cases out 
of more than 6.5 million people vaccinated— 
and indeed in some campaigns in which 
millions of people were vaccinated no cases 
have been reported at all. 

In the Netherlands, trials have been carried 
out of methods of preventing postvaccinal 
encephalitis. Smallpox vaccination was com- 
bined with the administration of human 
hyperimmune gamma globulin, 3 cases of 
encephalitis occurring in the group of 53 630 
persons who received it during vaccination, 
13 in the group of 53 044 to whom a placebo 
instead was administered. Trials are also 
being carried out in the Netherlands and 
elsewhere of a killed smallpox vaccine admi- 
nistered before primary vaccination with the 
live vaccine. The preliminary results of these 
trials appear to be good, but more work is 
needed to confirm them. 


Vaccination after exposure to smallpox 


It is established practice to vaccinate or 
revaccinate all members of the household 
and contacts when a case of smallpox 
occurs. This practice is not attended with 
uniform success in preventing attacks of the 
disease, the incidence depending mainly on 
the previous vaccination history of the indi- 
viduals concerned. The reason for some of 
the failures appears to be that the incubation 
period of smallpox is approximately 10-14 
days, whereas neutralizing antibodies do not 
appear till 11-13 days after a primary vaccina- 
tion or show a definite increase till 7 days 
after revaccination.!* 

Can anything be done to protect contacts 
with immediate effect, while giving the 
vaccine time to produce neutralizing anti- 
bodies ? Kempe et al., arguing that if human 
hyperimmune gamma globulin is of value in 
treating complications of vaccination it might 


se McCarthy, K. et al. (1958) J. Hyg. Con. ): 56, 466; 
Downis, A. W. et al. (1958) J. Hyg. (Lond.), 56, 4 
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also have some protective value in contacts, 
tried it out in Madras in 1953, but the number 
of cases was too small to give any definite 
results. They then carried out new trials on 
contacts in 1960, also in Madras.!* Among 
the 326 contacts who received hyperimmune 
gamma globulin there were 5 cases of small- 
pox, while among the 379 controls there were 
21—a statistically significant difference that 
shows the protective effect of the hyperimmune 
gamma globulin. Unfortunately human gam- 
ma globulin is difficult to obtain. Attempts 
are accordingly being made to produce usable 
hyperimmune vaccinia gamma globulin from 
animals. 


Revaccination 


The immunity conferred by vaccination 
wanes with time, although the time varies 
according to the individual. Generally, 
smallpox is rare in persons who have been 
vaccinated five years or so earlier, and pro- 
tection may be conferred by vaccination for 
ten years or even more. The international 
certificate of vaccination or revaccination is 
valid for three years “ beginning eight days 
after the date of a successful primary vaccina- 
tion or, in the event of a revaccination, on 
the date of that revaccination.” 14 

Since immunity wanes, revaccination is 
necessary, for successful vaccination in the 
first year of life does not mean that a person 
18 Kempe, C. H. et al. (1961) Bull. Wid Hith Org., 25, 41. 


World Health Organization (1957) International Sanitary 
Regulations, Geneva, p. 56. 


will not be highly susceptible later in life. 
The need for revaccination must constantly 
be impressed upon people, especially in 
endemic areas. If this is not done many will 
avoid revaccination on the ground that they 
have already been vaccinated, be disappointed 
if cases of smallpox occur among the vacci- 
nated, and lose their belief in the efficacy of 
vaccination, with possibly serious conse- 
quences for any eradication campaign. 


Organization of eradication services 


The problems of organizing smallpox 
eradication teams and a central supervisory 
service have already been discussed in the 
WHO Chronicle. It is estimated that, before 
transmission can be interrupted successfully, 
immunity must be obtained in over 80% of 
the population (in some areas perhaps more) 
in a period of approximately five years. 
The mobile teams that have proved so effec- 
tive in Latin America enjoyed an organ- 
ization with a centralized direction, quick 
and easy communications, good discipline, 
and an efficient transport and supply system. 
With these advantages, eradication by mass 
vaccination can be achieved, as is shown by 
the smallpox statistics in countries in which 
well-organized campaigns have been waged 
(see table). 

As in all other campaigns for the control 
of disease, the ground must be carefully 
prepared. The people must know why 


18 WHO Chronicle, 1959, 13, 313; 1960, 14, 314. 


CASES OF SMALLPOX IN SOME COUNTRIES IN WHICH ERADICATION CAMPAIGNS HAVE 
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vaccination is being carried out and when 
and where they will be vaccinated; the size 
of the staff must be calculated, and sufficient 
vaccine furnished to cover all needs; transport 
must be laid on, the staff trained in the 
technique of vaccination, and regular sche- 
dules drawn up for each operation. The 
importance of properly selected staff cannot 
be over-emphasized, for on it will depend the 
success or failure of the campaign. Special 
legislative provision may be _ necessary; 
certainly a continuous effort of persuasion 
and education will be required to overcome 
all resistance or apathy in the people. And 
the results of the campaign will need careful 
assessment, so that no loophole is left whereby 
the smallpox virus may escape to cause out- 
breaks. The international aspects of eradica- 


tion come in here; for it is not of much use 
eradicating smallpox in any country if it 
flourishes in neighbouring countries. As 
Saenz has pointed out: “The problem of 
smallpox cannot be limited by political 
frontiers and the full co-operation of all 
health administrations concerned is required 
for its successful solution.” 1° 


As long as smallpox is present in some 
parts of the world the strict application of 
quarantine and control measures should be 
continued, not only in countries where it exists 
but also in countries that are free from it. 
Worldwide eradication of smallpox is there- 
fore the onlysure safeguard against the disease. 


16 Saenz, A. C. (1961) Technical aspects of smallpox eradication 
(Unpublished WHO document MHO/PA/142.61). The above 
article is largely based upon this document. 


STAPHYLOCOCCAL CARRIAGE 


Staphylococcal carriage in man—by which 
is meant the carriage of staphylococci in sites 
such as the nose and throat without the 
production of local or general disease—has 
become of increasing importance in recent 
years in relation to problems of cross- 
infection in hospitals and, to a lesser degree, 
among the population at large. However, 
the term “carriage rate” has never been 
accurately defined, there is no general agree- 
ment regarding the sites to be examined, and 
even criteria of pathogenesis remain un- 
settled. An attempt at a quantitative survey 
of observations made from 1937 to 1959 in 
a number of countries—mainly in the British 
Commonwealth, Scandinavia and the USA— 
and based on material from many sites has 
recently been reported in the WHO Bulletin.? 


It will be seen (Fig. 1) that the carriage 
rates in the general population and in hospi- 
talized patients fluctuated very considerably 
from year to year and exhibited no obvious 
similarity in trend. A striking feature was 
the precipitate fall in rate among the hospital 
population in 1949, possibly the outcome of 
the intensive use of antibiotics; but this fall 


? Munch-Petersen, E. (1961) Bull. Wid Hith Org., 24, 761. 
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left no impression on the subsequent trend 
and the over-all hospital carriage rate re- 
mained much the same. Nasal carriage rates, 
taken alone (Fig. 2), ranged widely: in the 
general population from 21.5% (1953) to 
49.2°% (1949), in hospital inmates from 32% 
(1949) to 59.2% (1959), again without any 
obvious pattern over the whole period. It is 
difficult to see why there should be such 
marked variations in carriage rates in the 
same population from year to year, or why 
widely differing figures should be reported 
from different countries. The total rates for 
the general population ranged from a mini- 
mum of 13.6% in some southern European 
countries to a maximum of 58 &% in Germany; 
for hospital staffs and patients national rates 
varied between 28.1% and 55.7%. It is rare 
for two adjacent hospitals to have the same 
rate and there may even be differences be- 
tween wards in the same institution. 

The basis for these wide discrepancies may 
lie as much in variations of laboratory 
technique as in true differences of incidence. 
The methods of sampling, the sites sampled 
(the nose and skin of the hand are most 
generally used), the methods of culture and of 
performing coagulase and haemolysin tests, 
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FIG. 3. YEARLY INCIDENCE 
OF COAGULASE-POSITIVE, PENICILLIN-RESISTANT 
STAPHYLOCOCCUS AUREUS IN MAN 
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1. In hospital (filled circle). 2. Outside hospital, with 
clinical signs (double circle). 3. Outside hospital, 
without clinical signs (circle). 


staphylococci are available, will it be possible 
to form any opinion as to the significance of 
variations in these rates. 

Although the yearly figures for carriage 
rates of all pathogenic staphylococci follow 
no particular course, evidence from many 
sources in industrialized countries? shows 
that this is not the case with regard to the 
proportion of penicillin-resistant organisms. 
The findings are illustrated in Fig. 3, where 
such organisms are measured as percentages 


® Munch-Petersen, E. & Boundy, C. Bull. Wid Hlth Org. 
(In press). 


of the total staphylococcal population (1) in 
hospital patients and staffs, (2) in members 
of the public with clinical infections, and 
(3) in the public at large. It is apparent that 
there has been a steady increase in the propor- 
tion of resistant organisms in each host 
category over the years, an increase greatest 
in the hospital group but significant even in 
members of the general public with no overt 
signs of infection. 

These findings raise many questions about 
the origin and spread of resistant strains. 
They are certainly consistent with the general 
impression of a relationship between the 
increased use of penicillin and the growth of 
resistant strains. (The slight downward trend 
noted for resistant strains in hospitals since 
1955 may be the result of the use of broad 
spectrum antibiotics.) It has to be borne in 
mind that penicillin, with other antibiotics, 
is being used on a large scale for preserving 
food and controlling animal diseases in many 
countries, that it is increasingly present in 
milk and cheese, and that quite large numbers 
of hospital, veterinary and farm workers are 
intermittently or continuously exposed to 
small concentrations of the antibiotic. These 
are all factors likely to promote the emergence 
of resistant strains in man, quite apart from 
the effects of inadequate or injudicious 
chemotherapy in clinical practice. Whether 
diseases caused by resistant organisms are 
more infectious or more serious than those 
produced by sensitive staphylococci is quite 
another matter and one very difficult to 
assess. 





Yellow fever vaccinating centres 


The International Sanitary Regulations provide that an international certificate of vaccina- 
tion against yellow fever is valid only if the vaccine used has been approved by WHO and if 
the vaccinating centre has been designated by the health administration for the territory 
in which it is situated. A new WHO publication entitled Yellow-Fever Vaccinating Centres 
lists the approved vaccines and the names of designated vaccinating centres throughout the 
world as notified by health administrations (situation as on 28 July 1961). This publication 
is bilingual (English and French), and costs $0.60, 3/6 or Sw. fr. 2.—. 

It should be noted that international certificates of vaccination against yellow fever 
issued by a centre that is subsequently deleted from the list of designated vaccinating centres 
remain valid for the period of validity stipulated in the International Sanitary Regulations. 
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Epidemiological and Statistical Information 





Mortality from multiple sclerosis 


An analysis by sex and age of the mortality 
from multiple sclerosis in 14 European and 
8 non-European countries over the period 
1954-1959 has recently been published by 
WHO.! The highest rates were reported 
from France and Scotland, and the lowest 
from Japan, Ceylon and Venezuela (see 
accompanying tables and figures). In the 
USA the mortality in the white population 
was regularly double that in the non-white 
population. In general, females were some- 
what more affected than males, in some 
cases—as in Austria, Northern Ireland and 
Switzerland—very considerably so; the only 
country where male mortality consistently 
exceeded the female was Portugal. The peak 
of mortality for both sexes was usually seen 
at 60-80 years of age. In most countries the 
rates ran very evenly from year to year with 
no indication of any trend towards an 
increase or decrease of mortality, either local 
or general, over the 6-year period. 

Do these figures suggest a possible geo- 
graphical pattern of mortality, allowing for 
the fact that apparent geographical variations 
may only mask different diagnostic stan- 
dards? In both Canada and the USA the 
over-all mortality rate ran very regularly close 
to the 1 per 100 000 mark, never varying by 
more than 0.1 from one year to another. One 
group of European countries—Germany 
(Federal Republic), Austria, Belgium and 
Denmark—shared a rate of 2-2.5 with an 
annual variation rarely greater than 0.5. The 
rates for Ireland, Northern Ireland and 
Switzerland were between 2.5 and 3.5; that 
for Scotland was 3-3.5; and the over-all rate 
for France, at 3.6-4.1, was the highest in the 
world. The high mortality among the popu- 


1 Epidem. vital Statist. Rep., 1961, 14, 132, 252. 


lation over 70 years of age in France is 
particularly striking. 


These figures are of interest in connexion 
with recent research into a possible relation- 
ship between the incidence of multiple 
sclerosis and the geographical situation of 
particular countries. Field epidemiological 
studies of some common neurological dis- 
orders have been held to confirm a long- 
standing clinical impression that multiple 
sclerosis is common in temperate zones and 
rare in the tropics, and that this difference is 
not related to race.?:* In the past there have 
been detailed reports of a higher morbidity 
in the north of Switzerland than in the south; 
in Canada than in the USA; and in particular 
northern cities of the USA and Canada than 
in their southern counterparts. Acheson has 
stated that there is an equivalent correlation 
between incidence and latitude in the southern 
hemisphere, the disease becoming less com- 
mon nearer to the equator.’ It is notoriously 
rare in South Africa, whose mean latitude 
is 30°S. 

To what extent do the current WHO 
figures support or refute this hypothesis? The 
answer must take into account that official 
national statistics for over-all mortality are 
not directly comparable—or comparable at 
all—with estimates of morbidity made by 
observers in the field. using their own diag- 
nostic criteria. However, the WHO figures 
do include certain data favouring the hypo- 
thesis. Thus, the Canadian mortality runs 
steadily somewhat higher than that for the 
USA; and this difference, in two industrialized 
adjacent countries with similar standards of 





2 Lancet, 1961, 1, 925. 
8 Proc. roy. Soc. Med., 1961, 54, 1. 
* Proc. roy. Soc. med., 1961, 54, 9. 
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TABLE 1. MORTALITY FROM MULTIPLE SCLEROSIS 1954-1959* 














| Country | 1954 | 1955 | 1956 | 1957 | 1958 1959 
America | | | | 
Canada | 1.0 1.1 1.0 | 09 | 09 | 1.0 
| USA: | | | 
all races | 0.9 0.9 0.9 | 0.9 | 0.8 — 
|. _ white | 0.9 0.9 09 | 09 | 09 = 
non-white | os 0.4 04 | 04 | 04 aa 
Asia | | 
Israel 0.5 0.6 0.4 0.4 | 04 _ 
Japan | 0.0 0.0 0.1 0.1 | 0.1 _ 
Europe 
Austria | 19 24 2.4 2.0 | 2.3 24 
Belgium 25 28 2.6 22 | 20 ns 
| Denmark 2.0 2.0 2.2 1.9 | 2.5 2.3 
| Fintand 0.8 0.7 1.0 10 | O7 1.0 
France 3.6 3.9 4.1 4.1 
| Germany (Fed. Rep.) 2.3 2.4 2.3 2.4 | 2.2 - 
| lreland 25 3.0 3.0 2 2.9 — 
| Italy 0.7 0.7 0.8 0.6 - _ 
| Netherlands 2.0 2.0 18 17 1.8 1.8 
| Norway 1.8 1.8 1.6 1.5 1.3 =s 
| Portugal _ 1.0 11 11 1.0 1.2 
Sweden 11 1.3 1.2 11 1.3 1.2 
Switzerland 2.4 2.2 2.8 2.3 2.9 a 
United Kingdom: 
| England & Wales 1.8 1.9 1.8 1.8 1.9 2.0 
Scotland 3.5 3.1 2.9 3.0 3.3 2.9 
N. treland 3.2 3.2 2.6 2.8 2.5 2.8 
Oceania 
Australia 0.8 0.6 0.9 0.7 0.5 0.6 
| New Zealand 0.9 0.9 1.1 C.6 | 1.0 _ 























* Total death rates per 100000 population 


medical service, may be significant. Within 
the USA the fact that mortality is higher in 
the white than in the non-white population 
may conceivably reflect the geographical 
distribution of the two races (but many other 
factors are involved in this particular case). 
In Europe the lowest national figures are 
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those of Italy. In the United Kingdom, where 
standards of medical surveillance are prob- 
ably sufficiently high and uniform to render 
valid any regional differences, the mortality 
for Scotland is notably and _ persistently 
higher than for England and Wales. 

There are also, however, some telling points 
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FIG. 1. DEATH RATES FROM MULTIPLE SCLEROSIS PER 100000 POPULATION, 1955-57 
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A = Scotland 
B = Switzerland 
C = Finland 


D = New Zealand 


E = USA (white) 

F = USA (non-white) 
G = Japan 

H = France 
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FIG. 2. DEATH RATES FROM MULTIPLE SCLEROSIS PER 100000 POPULATION, BY AGE GROUP, 
IN SELECTED COUNTRIES, 1955-57 
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against the geographical hypothesis. The 
mortality for Japan is the lowest in the world, 
despite its northern situation. The rates for 
Finland and Sweden are among the lowest in 
Europe; and the French mortality is the 
highest in the world. Mortality statistics, 


Notes and News 


therefore, lend no generally convincing 
support to any thesis correlating the incidence 
of multiple sclerosis with distance from the 
equator, north or south, even though parti- 
cular instances of geographical variation may 
seem to point in this direction. 





Seasonal endemicity of cholera 


The most important endemic centres of cholera 
in the world are found in the State of West 
Bengal, India. According to the view expressed 
in a report by the Indian Council of Medical 
Research,! cholera experience in the whole State 
depends largely on cholera experience in Calcutta. 
A paper by Abou-Gareeb in the Bulletin of the 
World Health Organization * challenges this view. 
Abou-Gareeb studied seasonal variations in 
endemic cholera in West Bengal by statistical 
analysis of mortality records over the 21-year 
period 1938-1958, calculating the death-rates for 
each month in each district and plotting the 
average of the seven lowest annual rates in each 
district diagrammatically to show seasonal 
endemicity. 

The curves thus plotted enable three geogra- 
phical areas to be distinguished. The first con- 
sists of the south-eastern districts, including 
Calcutta and most of the Ganges delta. These 
districts have a mean level of endemicity higher 
than that of the State as a whole, and their 
endemicity curves, although at a higher level, 
have the same general shape. The second area 
consists of the districts in the centre and south- 
west. In these districts seasonal endemicity is 
manifested by multiple waves that are almost all 
lower than the endemicity curve for the State and 
show considerable heterogeneity in the various 
seasons. The third area consists of the districts in 
the north of the State. They are of low endemicity 


Indian Council of Medical Research (1959) Control of 
smallpox and cholera in India, New Delhi, Government of India, 
p. 77. 

? Abou-Gareeb, A. H. (1961) Bull. Wid Hith Org., 25, 93. 
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or none, and such endemicity as there is may be 
interrupted for a season or more. 

As shown by this study, the endemicity waves 
in one district of the first area and in two districts 
of the second area appeared, and reached their 
peaks, earlier in the year than in Calcutta. Con- 
trary to previously expressed beliefs, therefore, it 
seems that the centres of endemic,cholera in the 
districts that make up the first and second 
geographical areas are more or less independent 
one of another. 

The method of statistical analysis used by 
Abou-Gareeb might with advantage be applied to 
other States in India and to Pakistan, Burma, 
and Nepal, where cholera is endemic in certain 
areas. By providing information about seasonal 
endemicity, it would help in selecting the most 
suitable time for carrying out or intensifying 
control measures. 


Expert Committee 
on Addiction-Producing Drugs 


The WHO Expert Committee on Addiction- 
Producing Drugs will meet in Geneva from 21 to 
27 November 1961. One of the tasks of this 
Committee being to evaluate the liability of 
certain groups of drugs to produce addiction, it 
will advise the Director-General of WHO on the 
implementation and extent of international con- 
trol measures for a number of morphine-like 
analgesics. It will also have to advise whether 
such control should be exercised over several 
“ precursors ”’ of narcotic drugs, i.e., intermediate 
chemical products which, though not in them- 
selves liable to produce addiction, may never- 
theless represent a danger to public health by 
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the ease with which they can be transformed 
chemically into dangerous drugs. 

Other items on the Expert Committee’s agenda 
include the co-ordination of the activities of the 
United Nations organs for narcotics control 
with those of WHO in the same field. The Com- 
mittee will therefore discuss the implications of 
the Single Convention on Narcotic Drugs, 1961, 
for WHO’s special programme for narcotics 
control; this new international instrument, 
recently signed by 64 governments, is intended to 
replace a number of existing treaties. Another 
item of common concern to the UN Commission 
on Narcotic Drugs and WHO is the organization 
of the treatment of addicts and the principles on 
which it should be based. 

The Expert Committee will also survey pre- 
liminary results of investigations to establish the 
active principle of the khat leaf, large amounts of 
which are consumed in certain regions of East 
Africa and the Arabian peninsula; the effects of 
chewing these leaves by and large resemble those 
produced by substances of the amphetamine 
group (“ wake-amines”’) with which the Expert 
Committee has been repeatedly concerned. 

The Committee’s work will be reviewed in 
WHO Chronicle at such time as its report is 
published. 


Travelling seminar 
on venereal diseases 


A travelling seminar on venereal diseases was 
held in the USSR from 8 September to 7 October 
1961, under the auspices of WHO. It was 
attended by a group of 18 venereologists from 
17 countries, accompanied by WHO consultants 
and staff members. 

The group studied the education and training 
of personnel and venereal disease control 
methods used in the USSR in urban, rural and 
maritime populations, with particular reference 
to diagnostic, therapeutic and epidemiological 
procedures employed in syphilis, gonorrhoea, 
chancroid, lymphogranuloma venereum, granu- 
loma inguinale, and non-specific urethritis. As 
the USSR has brought venereal diseases under 
control in a relatively short time, it is believed 
that this study of the methods used will be of 
great international interest. At the request of the 


USSR Government, WHO prepared a review of 
the main trends in venereal disease throughout 
the world (covering epidemiology, diagnosis, 
control and research) and these were the subject 
of round-table discussions during the seminar. 

The seminar began in Moscow, and the itinerary 
included Leningrad, Tashkent and Kiev. In 
Moscow, the participants heard lectures by 
USSR specialists on various aspects of the control 
of venereal diseases and communicable skin 
diseases; visits were made to a health exhibition 
at the Central Institute and to laboratories, 
clinics and hospitals. In Leningrad, clinics for 
both Russian and foreign seafarers were visited. 
In Tashkent, the group visited the dermato- 
venereology section of the medical services of the 
Tashkent textile combine, a polyclinic and a 
collective farm, and heard reports on the training 
of personnel and methods used against the 
venereal diseases in the Uzbek SSR. 

In the Ukrainian SSR, the first four days were 
spent in Kiev where participants heard reports 
on the training of dermato-venereologists and the 
organization of dermato-venereology services in 
Ukrainian ports. A visit was paid to the women’s 
consulting clinic and the role of this type of 
clinic in the tracing and treatment of chronic 
gonorrhoea and the prevention of congenital 
syphilis was reviewed. Two days were then spent 
in Kharkov, where the group heard further 
lectures and visited the Ukrainian Institute of 
Scientific Research in Dermato-Venereology. 

The tour ended in Moscow, where a report 
was drafted before the participants left for their 
home countries. 


Centre for tumour-bearing 
animals 


The factors involved in the genesis of spon- 
taneous tumours, the characteristics of these 
tumours, and the assessment of therapeutic 
measures may advantageously be studied in 
inbred strains of laboratory animals that are 
identical in genetic constitution. Unfortunately, 
not enough laboratory animals with spontaneous 
tumours of various kinds are available. As a 
result animals with transplanted tumours are used 
almost exclusively for studies in the chemo- 
therapy of cancer. The shortage of animals with 
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spontaneous tumours is also a handicap for bio- 
chemical studies and for studies of the tumour- 
host relationship. 

A European Centre for the provision of 
laboratory animals with spontaneous tumours 
has therefore been set up under WHO auspices 
in the Netherlands Cancer Institute, Amsterdam. 
Its functions are: to establish a colony of labo- 
ratory animals (mice, rats and hamsters) with 
spontaneous and induced tumours, and to supply 
them to institutes and laboratories in different 
countries; to study the incidence and morphology 
of spontaneous tumours in laboratory animals 
and develop new techniques for inducing ex- 
perimental cancers at certain sites of particular 
importance from the standpoint of human 
pathology (stomach, lungs, prostate, cervix, etc.); 
to enable WHO fellows to study the breeding of 
laboratory animals and the experimental patho- 
logy of tumours. 

Although the Centre, which was started in 
December 1960, is not yet in full operation, the 
first tumours—spontaneous mammary carcino- 
mata in mice—are now available. Various 
European cancer centres will be asked which 
kinds of spontaneous or induced tumours are 
needed for their research, and animals with these 
tumours will be bred according to demand. It is 
hoped that it will be possible to receive WHO 
fellows at the Centre by 1962. 


Community water supplies 
in Africa 


What would it cost to provide the people of 
Africa with an adequate supply of water for their 
daily needs? An estimate was made by a par- 
ticipant in the Africa-Eastern Mediterranean 
seminar on community water supply, held under 
the sponsorship of WHO at Addis Ababa, 
Ethiopia, from 28 November to 3 December 
1960. It has been worked out (he said) that the 
cost per caput of installing a public water supply 
in Africa would be $50 on the average. To 
provide water to 133 million people capital 
expenditure amounting to $6650 million would 
be needed, and, on the basis of a consumption 
of 50 gallons per caput per day, 6650 million 
gallons of water would have to be produced. 
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The cost of operation and maintenance of 
systems producing this amount of water would 
probably be in the region of $0.10 per 1000 
gallons, or, in all, approximately $240 million 
per annum. To this would have to be added 
costs for amortization of and interest on the 
capital invested. If capital could be obtained 
at 3% repayable over a period of 40 years, the 
annual payments would work out at $288 million, 
or $0.11 per 1000 gallons, bringing the total cost, 
excluding contingency funds, to $0.21 per 1000 
gallons. 

The total cost per caput per annum would 
thus amount to about $4, which is the equivalent 
of four days’ wages for unskilled labour in urban 
communities in Africa. It would appear to 
follow that a large percentage of the population 
in Africa could afford to pay for a reasonable 
water supply. 

During the discussion of this paper at the 
seminar the figures used in the estimate were 
not seriously challenged, but the underlying 
assumption was—this assumption being that 
water supply schemes should be self-supporting. 
The participants in the seminar agreed that it 
must be the ultimate aim of all schemes to be 
self-supporting, but such an aim might not be 
realizable for a considerable time, especially in 
smaller schemes. Rural areas particularly would 
probably have to receive substantial grants for 
many years to come. The same problem had 
(it was also pointed out) formerly existed in 
Europe, and had been solved by the passage of 
time and the rapid development of countries; 
this would probably happen in Africa too. 


Film on world water crisis 


A 15-minute animated colour film entitled 
Water has just been produced under the joint 
sponsorship of the United Nations, WHO and 
other United Nations agencies. Its purpose is 
to draw attention to the fact that the world is 
threatened with a water crisis because of increas- 
ing demand and increasing pollution, and to 
stimulate public discussion and international 
action. 

So far Water exists only in an English-language 
version, but versions in other languages will be 
produced according to demand. Information 
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concerning distribution can be obtained from: 
Chief, Operation and Facilities Services, Radio 
and Visual Services Division, Office of Public 
Information, United Nations, New York, N.Y. 


Pesticide residues in food 


In 1959 FAO convened a small meeting of 
experts in Rome to discuss the use of pesticides 
in agriculture; their report 1! recommended joint 
studies on a number of problems of common 


1 Unpublished document FAO/56/6/4357. 
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interest to FAO and WHO. This meeting has 
now been followed up by one on pesticide 
residues in food and related matters (Rome, 
9-16 October 1961). This is a subject of some 
importance at the present time, since several 
countries are contemplating legislation to prevent 
the contamination of food by pesticides. 

The meeting, in which experts designated by 
FAO and WHO took part, reviewed the systems 
at present applied in various countries for the 
control of pesticide residues in food, the toxico- 
logical studies required before a pesticide can be 
widely used, methods of determining tolerance, 
and research problems. 





Tsetse fly control 


Dr E. Aneurin Lewis, a leading authority on 
ticks and tick-borne diseases, has gone as a short- 
term consultant to Bechuanaland to advise the 
WHO Regional Office for Africa on the develop- 
ment of a pilot/demonstration project for the 
control of Glossina morsitans in that country. 
At the same time, he will advise the Government 
on its over-all programme of tsetse fly and sleep- 
ing sickness control. This is the latest of a number 
of WHO assignments carried out by Dr Lewis, 
who until his retirement in 1954 was Director of 
Tsetse Fly and Trypanosomiasis Research in 
East Africa. 

Dr Lewis is being joined for a few weeks by 
Mr K. S. Hocking, Director of the Tropical Pesti- 
cides Research Institute, Arusha, Tanganyika. To- 
gether, in the light of the problems arising during 
the pilot project, they will recommend a research 
programme on tsetse fly control in Bechuanaland 
as part of WHO’s expanded programme of 
medical research. It is anticipated that the pro- 
gramme will cover the biological and statistical 
aspects of the project, the modification of existing 
equipment and the development of new equip- 
ment specially designed for local conditions, the 
application of different formulations of insecti- 
cides, and trials with newly developed compounds 
that might be biologically equivalent but less 
toxic to man. 


Leprosy in Korea 


The leprosy problem in the Republic of Korea 
is among the most serious in the Western Pacific 
Region, the number of sufferers from the disease 
being estimated at more than 200000. The 20 
existing leprosaria have only one doctor, who 
visits them periodically with a travelling clinic. 
There is practically no ambulatory treatment, 
and a large number of the patients are not under 
medical supervision. 

Dr R. Trappmann, of Germany, has been 
appointed leprologist to the WHO-assisted 
leprosy control project started in the Republic of 
Korea in 1960. An outstanding dermatologist, 
Dr Trappmann was for ten years Clinical Director 
of the Central Leprosy Institute, Djakarta, 
Indonesia. During his assignment he will 
encourage Korean dermatologists to co-operate 
in the leprosy campaign. 


Production of smallpox vaccine 


An inter-regional training course on the pro- 
duction of freeze-dried smallpox vaccine will be 
held by WHO in Bangkok, Thailand, from 6 to 
18 November 1961. Participants have been 
invited from the Eastern Mediterranean, South- 
East Asia and Western Pacific Regions. 

Major P. D. Meers, RAMC, who has been 
appointed consultant for the course, has extensive 
experience in virology and vaccine production. 
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From 1955 to 1958 he helped develop the pro- 
duction of Lister-type dried vaccine in Nigeria. 
He has worked at the virus laboratory of the 
London School of Hygiene and Tropical Medi- 
cine and the smallpox vaccine laboratory of the 
Lister Institute. Last year, he conducted a 
similar inter-regional vaccine production course 
organized by WHO at Yaba, Nigeria, and 
attended by participants from the African and 
Eastern Mediterranean Regions. 


Training in occupational health 


An eight-week inter-regional training course in 
occupational health started on 2 October 1961 at 
the High Institute of Public Health, Alexandria, 
Province of Egypt, United Arab Republic, under 
the joint auspices of ILO and WHO. The course 
covers the whole field of occupational health, 
with emphasis on practical training. Taking part 
are some 30 physicians, chemists and engineers 
from the European, Eastern Mediterranean, 
South-East Asia and Western Pacific Regions, 
who are particularly active and interested in 
occupational health and can further its develop- 
ment in their respective countries. 

The internationally recruited teaching staff of 
the course includes: Professor L. J. Goldwater, 
Head of the Department of Occupational 
Medicine, Columbia University School of Public 
Health and Administrative Medicine, New York; 
Professor R. S. F. Schilling, Head of the Depart- 
ment of Occupational Health, London School of 
Hygiene and Tropical Medicine; and Dr F. Valic¢, 
Industrial Hygiene Department, School of Public 
Health, University of Zagreb, Yugoslavia. 


Health and community development 


As part of WHO’s co-operation with the 
United Nations and other specialized agencies 
in concerted action for rural and community 
development, Dr Lucy S. Morgan, Professor of 
Public Health Education, University of North 
Carolina, USA, is at present undertaking a three- 
month study of the participation of health 
workers in rural and community development 
programmes in the South-East Asia and Western 
Pacific Regions. In the course of this assignment, 
she will visit India, Ceylon, Burma, Thailand, the 
Philippines, Viet-Nam and Malaya. 

In 1958, Professor Morgan served as WHO 
consultant in the preparation of a seminar on 
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health education held by the Regional Office for 
the Eastern Mediterranean. She has also served 
on the WHO Expert Committee on Training of 
Health Workers in Health Education. 


Malaria research in Romania 


Dr Martin Dunaway Young, Assistant Chief, 
Laboratory of Parasite Chemotherapy, National 
Institute of Allergy and Infectious Diseases, US 
Public Health Services, Bethesda, Md., has 
accepted a short-term WHO assignment to help 
the Government of Romania in research on the 
epidemiological importance of asymptomatic 
parasitaemia in malaria infections. This work is 
being carried out at the Institute of Microbiology, 
Parasitology and Epidemiology, Bucharest. 

A graduate of Emory University, Atlanta, Ga., 
Dr Young obtained his doctorate at the School 
of Hygiene and Public Health, Johns Hopkins 
University, Baltimore, Md. Since 1937 he has 
worked at the National Institutes of Health, 
Bethesda, on parasitological research with parti- 
cular reference to malaria and helminthic diseases. 
In 1953 he received the Rockefeller Public Service 
Award, and in 1957 he was a member of an 
international team organized by the Government 
of India and the US Technical Cooperation 
Mission to India to evaluate the Indian national 
malaria control programme. More recently, as 
consultant to the Pan American Sanitary Bureau 
(which acts as WHO Regional Office for the 
Americas), he served on the teaching staff of the 
Malaria Eradication Training Centre in Jamaica. 


Aircraft disinsection 


To prevent the spread of mosquito vectors by 
aircraft, the WHO Expert Committee on Insecti- 
cides recommended aerosol treatment at the 
“ blocks away ” period, i.e., at the time between 
the closing of the doors and the take-off of the 
plane. Subsequently the Committee on Inter- 
national Quarantine recommended that this 
method be tried out in practice to see if the new 
procedure is really effective and can be performed 
with the minimum discomfort to passengers and 
crew. 

Mr W.N. Sullivan, United States Department 
of Agriculture, Agricultural Research Service, 
Entomology Research Division, has been attached 
to Vector Control and Pesticides, Division of 
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Environmental Sanitation, WHO Headquarters, 
for a period of two months to direct trials of this 
form of disinsection under practical operating 
conditions. Mr Sullivan was a member of. the 
team that, about 20 years ago, developed the 
aerosol dispensers now so widely used in insect 
control, and he has been active in research on 
aerosols and on aircraft disinsection since then. 


WHO representative in Somalia 


Dr M. Nagi, of Pakistan, has been appointed 
WHO Public Health Adviser and Country Repre- 
sentative in Somalia, with duty station in Moga- 
dishu. In this capacity, he will represent the 
WHO Regional Director for the Eastern Medi- 
terranean in Somalia and maintain liaison with 
the Government, the United Nations specialized 
agencies, and various national and international 
bodies in the country. ; 

A holder of degrees from the King Edward 
Medical College, Lahore, Pakistan, and the 
Baylor University College of Medicine, Houston, 
Tex., USA, including a Master’s degree in hospital 
administration, Dr Naqi has had wide experience 
of public health and preventive medicine over the 
past twenty years. During the Second World War 
he served in the Indian Army Medical Corps in 
Italy. From 1947 to 1959 he was in charge of 
surgery, public health and other medical services 
under the Pakistani Ministry of Defence. From 
1959 to 1961, Dr Naqi served as Administrator 
of the Civil Hospital and Medical College and as 
Director of the City Charity Hospital, Karachi. 


New Director of INCAP 


Dr Moisés Béhar, of Guatemala, has been 
appointed Director of the Institute of Nutrition 
of Central America and Panama (INCAP), 
succeeding Dr Nevin S. Scrimshaw, of the United 
States, who recently accepted the post of Director 
of Nutrition, Food Science and Technology at 
the Massachusetts Institute of Technology, 
Cambridge, Mass. Administered by the Pan 
American Sanitary Bureau (PASB), which acts 
as the WHO Regional Office for the Americas, 
INCAP was established in Guatemala City in 
1949 to study malnutrition problems in Central 
American children. Its achievements include the 
development in 1959 of INCAPARINA, an 
inexpensive diet supplement that is proving 


extremely successful against protein malnutri- 
tion. 

An internationally known authority on mal- 
nutrition in children, Dr Béhar received his M.D. 
from the University of San Carlos, Guatemala 
City, in 1949. He has carried out post-graduate 
studies in Paris and in the USA, and in 1958 
obtained the degree of Master of Public Health 
from Harvard University. 

As Head of the Nutrition Section of the 
Guatemalan National Health Service from 1951 
to 1953, Dr Béhar was closely associated with 
INCAP’s research work. In 1954, he served as a 
WHO consultant in nutrition and, with Dr M. 
Autret of FAO, carried out a study on kwashior- 
kor in Central America. In 1955, he gave up his 
private practice as a paediatrician to devote 
himself to full-time research as INCAP’s con- 
sultant in paediatrics. In 1957, he was appointed 
Assistant Director of the Institute and Chief of its 
Division of Clinical Research. 


International quarantine 


Dr Franz de Tavel, of Switzerland, has been 
appointed Medical Officer with the International 
Quarantine Unit at WHO Headquarters. Dr de 
Tavel graduated in medicine at the University of 
Berne, later obtaining his M.D. at the University 
of Zurich. After serving as consultant in physio- 
logy and aviation medicine to the Swiss Federal 
Department of National Defence and as lecturer 
in physiology at the University of Zurich Medical 
School, he was for 13 years Medical Adviser to 
the International Civil Aviation Organization 
(ICAO) in Montreal, where he was concerned 
inter alia with public health and quarantine 
problems in civil aviation. 


Medical statistician for the Philippines 


Professor Alvaro Aldama Contreras, of Mexi- 
co, has been appointed by WHO to assist the 
Government of the Philippines in the improve- 
ment and development of its national public 
health and vital statistics services. 

Professor Aldama Contreras studied at the 
Engineering School and the National School of 
Economics in Mexico. In 1943 he obtained the 
degree of Master of Public Health at Johns 
Hopkins University, Baltimore, Md., USA. 
From 1944 to 1952 he taught post-graduate 
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vital statistics at the Public Health Secretariat 
in Mexico, and for several years he lectured on 
statistical methods at the National University of 
Mexico. He has also acted as a statistical adviser 
for WHO in Central America. In his new post 
Professor Aldama Contreras will be attached to 
the Philippine Ministry of Health and will co- 


operate in the establishment of a modern system 
for the compilation and registration of public 
health statistics and in the training of personnel 
for this work. He will also assist the Public 
Health and Statistics Office, the Institute of 
Hygiene, and the Statistical Training Centre of 
the University of the Philippines. 


Water supply and sewerage in Puerto Rico 


In 1945, a Puerto Rico Aqueduct and Sewer Authority was set up to administer the 
water supply and sewerage system and extend it to the whole island. Since the Authority 
took over—said one of the participants at an Africa-Eastern Mediterranean seminar on 
community water supply held at Addis Ababa, Ethiopia, from 28 November to 3 Decem- 
ber 1960—the number of water connexions has increased from 70 000 to 236 000, the per- 
centage of metered supplies from 43% to 89%, water revenue from $1 million to $7.35 mil- 
lion, and the number of industrial consumers from 371 in 1949 to 1498 in 1959. At the 
same time, deaths from diarrhoea and enteritis have declined from 480 per 100 000 to 62. 
The system is completely self-supporting from water revenues. 
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